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What is The Nation's Report Card?

THE NATION'S REPORT CARD, the National Assessment of Educational Progress (NAEP), is the only nationally representative and
continuing assessment of what America's students know and can do in various subject areas. Since 1969, assessments have been conducted
periodically in reading, mathematics, science. wnting, history/geography, and other fields. By making objective information on student
performance available to policymakers at the national, state, and local levels, NAEP is an integral part of our nation's evaluation of the
condition and progress of education. Only information related to academic achievement is collected under this program. NAEP guarantees
the privacy of individual students and their families.

NAEP is a congressionally mandated project of the National Center for Education Statistics, the US. Department of Education. The
Commissioner of Education Statistics is responsible, by law, for carrying out tbe NAEP pmject through competitive awards to qualified
organizations. NAEP reports directly to the Commissioner, who is also responsible for providing continuing reviews, including validation
studies and solicitation of public comment, on NAErs conduct and usefulness.

In 1988, Congrms created the National Aasessment Governing Board (NAOS) to formulate policy guidelines for NAEP. The board is
responsible for selecting the subjoct areas to be assessed, which may include adding to those specified by Congress; identifying appropriate
achievement goaLs for each age and grade; developing assessment objectives; developing test specifications; designing the assessment
methodology; developing guidelines and standards for data anaysis and for reporting and disseminating results; developing standards and
pincedures for interstate, regional, and national comparisons; improving the form and use of the National Assessment; and ensuiing that all
items selected for use in the National Assessment are free from racial, cultural, gender, or regional bias.
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Executive Summary

The State of Mathematics Achievement
NAEP's 1990 Assessment of the Nation and the Trial Assessment of the States

INTRODUCTION

The mathematical skills of our nation's children are generally insufficient to

cope with either on-the-job demands for problem solving or college

expectations for mathematical literacy.' Because of the emergence of the

importance of mathematics to so many areas of education, citizenship, and

careers, business and industry spend billions in training, colleges and

universities devote large amounts of resources to remediation, and still the

United States is having difficulty maintaining its competitive edge in the global

marketplaze.2

Not only are students generally ill equipped to cope confidently with the
mathematical demands of today's society, such as the graphs that permeate the

media and the regulations and procedures that underlie credit cards, discounts,

taxation, insurance, and benefit plans, further, relatively small numbers of

students persevere in the study of higher mathematics. Approximately half the
students leave the mathematics pipeline each year.' For example, of the nearly

10 million secondary school students who study mathematics each year, fewer

than 800 eventually receive doctorates in the mathematical sciences, and this

number has been declining since the 1970s.

A number of publications addressing this national problem have been

issued, including the landmark effort of the mathematics teachers to set

'Everybody Counts: A Report so she Nation on doe Future of Mashenatios Edsuartios, Lynn Steen, odor (Wishingtoc,
DC: National Reseasch Cowl:4 National Aolikany P7614 1989)-

2714 Business lownitable Participation Guide: A Primer for Business o Education (New York, NY: National
Alliance of Business, 1990).

liloving Beyond Myths: Revitalizing Undergraduate Madaernatics ffashington, DC: National Research Council,
National Academy l'rtu, 1991).
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standards for the mathematics curriculum and for teaching mathematics.'
These efforts and others recommend ways of teaching and learning that rely on

the application of mathematics to relevant everyday problems and situations,

that foster students' thinking skills, and that push them to use their minds to

solve problems in unfamiliar and new settings and discover alternative

solutions. These initiatives also describe the benefits provided by calculators

and computers to relieve the tedium of hand calculations, to provide a basis for
more complex problem-solving situations, and to engage students in

mathematics learning.

Finally, the large gaps in achievement and interest in mathematics between

Asian/Pacific Islander and White students and their Black and Hispanic
counterparts, and to some extent between male and female students, have been

widely documented.5 There has also been considerable research showing that

the differences in mathematics achievement by minority and female students

ma\ be linked to differences in motivation.' Teachers' and parents'
expectations, school and home climate, and content and delivery of instruction

may tend to seriously impede the number of minorities and females who pursue

mathematics studies with sufficient interest, motivation, and preparation.

Moreover, parents may often accept and even expect that their children will

perform poorly in mathematics, because the parents "could never do math

either."

'Curriculum and Evaluation Standard; for School Mathematics (Reston, VA: National Council of Teachers of
Mathematics, 1989).

Professional Standards for Teaching Mathematics (Rama, VA.: National Council of Teachers of Mathematics, 1991).

°Everybody Counts: A Report to the Nation on the Fature of Mathematics Education, Lynn Steel', editor (Washington,
De National Reseuch Council, National Academy Press, 1989).

°Morena Dukes McKenzie, "Education Strategics for the .90s in The State of Black Americ4 (New York, NY: The
National Urban League, Inc., 1991).

Elizabeth Fennema, 'Justice, Equity, and Mathematics Education" in Mathematics and Gender, Elizabeth Fenn= and
Gilah C Leder, editors (New York, NY: Teacher College Pink 1990).
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THE NATIONAL EDUCATION GOALS

In 1990, the President and the governors adopted six ambitious education goals

to be met by the year 2000. Two explicitly mention mathematics education:

American students will leave grades four, eight, and twelve having
demonstrated competency in challenging subject matter including
English, mathematics, science, history, and geography; and every
school in America will ensure that all students leam to use their minds
well, so they may be prepared for responsible citizenship, further
learning, and productive employment in our modern economy.

U.S. students will be fust in the wor',.: in science and mathematics
achievement.

The remaining four goals address improving children's readiness for school
learning, increasing the high-school graduation rate, adult literacy, and freeing

the schools from drugs and violence.

THE 1990 NAEP MATHEMATICS ASSESSMENT

For more than 20 years, the National Assessment of Educational Progress

(NAEP) hes been monitoring the educational achievement of American students

and changes in that achievement across time. However, as part of the 1990
mathematics assessment of fourth, eighth, and twelfth graders, a new dimension

was added to NAEP whereby states (including the District of Columoia) and

territories could, on a voluntary basis, participate in the mathematics
assessment of eighth graders. The assessment was designed to provide state-

level data comparable to results for the nation and other participating states and

territories. The Trial State Assessment Program provides information about
mathematics achievement as well as programs and practices in mathematics

instruction.
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This summary describes the results of NAEP's assessment of fourth,

eighth, and twelfth graders nationwide, as well as for the 40 participants in the

1990 Trial State Assessment Program in eighth-grade mathematics.'

The Trial State Assessment participants include:

Alabama
Arizona
Arkansas
California
Colorado

Connecticut
Delaware

District of Columbia
Florida
Georgia
Hawaii
Idaho

Ulinois
Indiana

Iowa
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Montana
Nebraska

New Hampshire
New Jersey

New Mexico
New York

North Carolina
North Dakota

Ohio
Oklahoma

Oregon
Ptnnsylvania
Rhode Island

Texas
Virginia

West Virginia
Wisconsin
Wyoming

Guam
Virgin Islands

The mathematics achievement results for the nation and the participating

states and territories are supported by extensive contextual information

collected from the students, their teachers, and the administrators in their
schools. Together, these data provide the richest source of information ever

assembled about mathematics education in our country.

Developing and implementing the 1990 Trial State Assessment Program

was a considerable undertaking involving participation and teamwork from the

federal government, the states, the schools, the students, mathematics educators,

and measurement and assessment experts. Every effort was made to ensure the

Tor datailad mobs and an explanadoa of piocedures sse ths fig! rsport, Ina VS. Marna, John A. Dossay, Eugene H.
Ovnts, and Gary W. Phillips, lb Siam at Madianarics Ackiewswer 114Ers 199 0,Assessnierii of the Nolan and sha Trial
Assessing* of Ike Ssasa (Vashiastoa, DC: Hakim! Cantu lot Ethicadon StatistIcs, 1991).
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reliability and credibility of the results, including a congressionally mandated

independent evaluation.'
The assessment was based on a framework and questions developed

through a process of successive reviews by mathematics educators,
measurement specialists, state representatives, and other interested parties. The

materials were given to representative samples of students across the country
including 26,000 students in 1,300 private and public schools nationally and, in

addition, to approximately 2,500 students in about 100 public schools in each

of the 40 participating states and territories.
The NAEP data arP designed to provide a detailed portrait that can be used

in examining where the nation is in relation to its overarching goals for
mathematics education and how far mathematics educators have moved toward
meeting their standards. The results can also be used by each state to determine

in a general sense what its students know and can do in mathematics and how

this compares to the nation and other states. The data also permit an analysis

of the distribution of achievement, resources, and practices among demographic

subgroups in the nation and the states. This information can be used to
monitor students' progress in achieving what has been recommended for reform

in school mathematics, to explore issues of equity in opportunity to learn
mathematics, and to examine both school and home contexts for educational

support.

The components -- social, economic, instructional, and political -- that

contribute to effective mathematics learning are massive in number. Yet

information related to many of these factors has been collected, and the results

provide extensive material for analysis by all concerned with improving

mathematics education in our nation. The NAEP data do not suggest a "quick
fix" for improving mathematics education; in fact, the assessment was not

designed to determine causal relationships. The results do show, however,

quite clearly and in some detail that mathematics education in our nation and in

our states is far from the vision described in the recommendations for reform

of what mathematics education could be. The findings further underscore the

large differences in achievement and instructional contexts among some

segments of our population, particularly Black and Hispanic students and

'Pawl on the Evaloadon of the NAV Ttial State Asseumest Project, April 1991 hiserim Report as she Emisoatics
of dee MO Thal Soak Assenverest (Palo Alto, CA: Natiocal Academy of Education, 1991).

PAGE 5

33



students attending schools in our disadvantaged urban areas, as compared to

Asian/Pacific Islander and White students and those attending schools in
advantaged urban communities.

OVERALL MATHEMATICS PERFORMANCE IN THE NATION

TABLE 1 presents the average mathematics proficiency for nationally

representative samples of fourth, eighth, and twelfth graders, as well as the

percentages of students performing at or above four anchor levels on the 0 to
500 NAEP mathematics proficiency scale.

TABLE 1 Overall Mathematics Proficiency

Grade 4 Grade I Grade 12

Average Fronting 216 (0.7) 265 (1.0) 295 (1.1)

Percentile of Students nt or Above

200

10g1
Sample Additive Reaaoning and Problem SoNIng
with Whole Numbers

Staple Multiplicative Reasoning and Two-Step
Problem So lvhsg

Reasoning and Problem Salving Involving
Fractions, Decimals, Percents, Elementary
Geometry, and Simpk Algebra

Reasoning and Problem Salving Invoiving
Geometry, Algebra, and Beginning Statistks and
Probability

72 (1.1)

11 (0.6)

0 (0.0)

0 (0.0)

98 (0.4)

67 (1.1)

14 (1.1)

0 (0.1)

100 (0.0)

91 (0.6)

46 (1.4)

5 (0.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said
with 95 percent cenainty that for each population of interest, the estimate for the whole population is
whItin plus or minus two standard errors of the value for the sample. When the proportion of students is
either 0 pement or 100 percent, the standard error is inestimable. Although no fourth-grade students
achieved at RI above Level 300, a few eighth graders (0.3 percent) did perform at or above Level 350.
However, pet =ages less than 0.5 perccai are rounded lo 0 percent,

To summarize the levels on the NAEP scale, a panel of 19 distinguished

mathematics educators analyzed the assessment questions to provide the anchor

descriptions. Based on their collective experience with mathematics curriculum

and classrooms, the panel further characterized Level 200 as material typically

covered by the third grade, Level 250 as material generally covered by the fifth
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grade, Level 300 material as content introduced by the seventh grade, and

Level 350 as content generally covered in high-school mathematics courses in

preparation for the study of advanced mathematics.
Fourth Grade. Approximately 72 percent of the fourth graders

demonstrated the ability to consistently solve simple addition and subtraction
problems with whole numbers--material typically covered by the third grade.

However, 11 percent demonstrated a grasp of multiplication and two-step

problems--material often included in the fifth grade. No fourth graders

attained Level 300 on the NAEP scale, which would have indicated a
consistent grasp of fractions, decimals, percents, and simple algebra. This

finding is understandable, considering the composition of the current

curriculum in this country.
Eighth Grade. Virtually all the eighth graders (98 percent) demonstrated a

grasp of the third-grade material typified by Level 200--adding and subtracting

with whole numbers. Two-thirds showed that their mathematics understanding

included consistent success with multiplication and division of whole numbers,

or problems involving more than one step (typically fifth-grade content). Only

14 percent consistently demonstrated successful performance with problems

involving fractions, decimals, percents, and simple algebra--topics generally

introduced by the seventh grade. No eighth graders showed the breadth of
understanding necessary to begin the study of relatively advanced mathematics

(Level 350).

Twelfth Grade. All the high-school seniors demonstrated success with the
third-grade material. However, 91 percent showed mastery of the fifth-grade

content, indicating that not all students are graduating from high school with a

grasp of how to apply the four basic arithmetic operations to solve simple

problems with whole numbers. Fewer than half the high-school seniors (46

percent) demonstrated a consistent grasp of decimals, percents, fractions, and

simple algebra, and only 5 percent showed an understanding of geometry and

algebra that suggested preparedness for the study of relatively advanced

mathematics.
These figures show that many students appear to be graduating from high

school with little of the mathematics understanding required by the fastest
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growing occupations or for college work.' Approximately half the twelfth

graders graduating from today's schools appear to have an understanding of

mathematics that does not extend much beyond simple problem solving with
whole numbers.

PERFORMANCE IN THE MATHEMATICS CONTENT AREAS
FOR THE NA LION

The national assessment was designed to measure mathematics proficiency in

six content areas, including numbers and operations; estimation; measurement;

geometry; data analysis, statistics, and probability; and algebra and

functions.' FIGURE 1 shows that twelfth graders had approximately the
same average proficiency in each of these areas, but there were some
differences at grades 4 and 8.

At grade 4, students' performance was relatively lower in numbers and

operations and estimation and relatively higher in measurement. At grade 8,
average proficiency was slightly higher in numbers and operations and

estimation than in the other content areas. These findings fit with the current

school mathematics curriculum, which emphasizes arithmetic knowledge in the

earlier years of schooling. In each content area, twelfth graders performed
more similarly to eighth graders than eighth graders did to fourth graders,

suggesting that as presently configured, the mathematics curriculum facilitates

more learning in the lower grades.

'WoriVorce 2000: Wor* and Workers for the 21st Century (Indianapolis, IN: Hudson Institute, 1987).

Moving Beyond Myths: Revitalizing Undergraduate Mathematics (Washington, De National Research Council, 1991).

'In creating the overall scale, the content wales were weighted as specified in Mathematics Objectives, 1990
Asxssment These were embus and operations-45 percent at grade 4, 30 percent at grade 8. and 25 percent at grade 12;
measurement-20 percent at grade 4 and 15 percent at grades S and 12; goometry-15 percent at grade 4 Aed 20 percent at
grades 8 and 12; data analysis. statistics, and prebability-10 percent at grade 4 and 15 percent at grades 8 and 12; and
algebra and functions-10 percent at grade 4, 20 percent at grade 8, and 25 percent at grade 12. In additioa, the estimation
wale was consmicted based on materials in a special paced-audiotape study adminiwered only to national samples at all
thme Fades.
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FIGURE 1

Average Proficiency in Mathematics Content Areas
at Grades 4, 8, and 12

ciFEEEMOI
NUMBERS

0,@ ElE11113
4 8 12

GEOMETRY

AND 4 8 12

217 (0.8) 262 (1.0) 296 (1 3)

OPERATIONS
213 (0.8) 269 (1.0) 294 (1 0)

ESTIMATION
4 8 12

DATA ANALYSIS,
STA1IS11CS,

AND PROBABILDY
8 12

266 (1 3) 295 (1 1)203 (IA) 270 (0.8) 293 (09)

MEASUREMENT
4 12

ALGEBRA
222 (0.8) 261 (1.2) 294 (1 1) AND 4 8 12

FUNCTIONS 111164ININIIK
216 (0 7) 264 (1.0) 297 (1 1)

eFE oF_ EREF,g1oft

The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of

interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

Although questions requiring students to construct their responses were

included for all content areas covered by the assessment, a special study of

some open-ended questions was conducted for national samples of students.

Among these items, one which was given at all three grades follows. It

demonstrates the difficulty students had in applying basic mathematics skills.
Thirty-seven percent of the fourth graders, 66 percent of the eighth graders, and

77 percent of the high-school seniors accurately determined the cost of the

meal from the menu.
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LUNCH MENU

SoupsMade by Our Chef Daily
Onion Soup 80
Soup of the day 70

Grilled Sandwiches
Beefburgers, cooked to order; 2.15

1/4 lb of the finest beef available, seasoned
to perfection, and served on a lightly buttered bun

Beefburger with Fries 2. 70
Grilled Cheese 1.50
Grilled Ham and Cheese 2. 50

Cold Sandwiches
Sliced Thrkey 2.30
Tiirkey Salad 1. 75
Chicken Salad 1. 75
Mina Fish Salad 1.90

Beverages
Tha 65
Cola 60
Milk 50

Desserts
Ice Cream (vanilla, chocolate, strawberry) 1.10
Pie (checkerboard) 1. 75

PAGE 10
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Soup of the day
Beefburger with Fries
Cola

3

Total.



When the mathematics became at all complicated, performance fell off

dramatically, even for twelfth graders. For example, high-school seniors had

considerable difficulty with the following set of questions.

mumnimmosumwmumsimummiimemmummw,
1111/11111
immummummmuumuus=mwasmosm

ANIFAM11111111111

=2x-5

a. On the axes above, draw a line parallel to y 2x 5 that goes
through the origin 0.

b. On the line below, write an equation of the new line.

Equation. y

Only 32 percent of the high-school seniors drew the new parallel line on

the graph, when a correct response essentially required the ability to find the

origin 0 on the graph, the ability to find the existing line on the graph, and an

understanding of the term "parallel." Sixteen percent of the twelfth graders

answered both parts of this question correctly. Three percent of the students

provided the equation of the new line but did not draw it correctly.
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MATHEMATICS PERFORMANCE BY DEMOGRAPHIC
SUBGROUPS

Much of the concern about low mathematics achievement is centered on the

particularly low achievement of Black and Hispanic students, and many

recommendations for reform address this situation. The NAEP results by
demographic subgroup enumerated below substantiate the concern that the goal

of mathematics for all students is not being met, particularly for Black and

Hispanic students and for students attending schools in our inner cities.

In general, Asian/Pacific Islander and White s..2e....its demonstrated the
highest average mathematics achievement overall and in each of the
separate mathematics content areas. Between the two groups, Asian/Pacific
L.Aander students tended to outperform White students. Hispanic and Black
students showed much lower average proficiency overall and in the content
areas, but Hispanic students tended to perform better than the Black
students did. The achievement gaps between Asian/Pacific Islander and
Black students were large. For example, 70 percent of the Asian/Pacific
Islander twelfth graders demonstrated a grasp of fractions, decimals,
percents, and simple algebra (Level 300), compared to only 16 percent of
the Black twelfth graders.

At grades 4 and 8, there seemed to be few gender difference-, except males
had higher average proficiency in measurement and estimation. However,
at grade 12, males showed an advantage in every content area except
algebra and functions. The gender differences in overall performance were
most noticeable at the higher anchor levels on the scale.

Consistently, those students attending schools in advantaged urban
communities had the highest average proficiency and those in
disadvantaged urban schools the lowest average proficiency. Those
students in extreme rural schools or schools in other community types
performed somewhere in between the two urban groups.

Stuci,..nts in the Southeast had the lowest average achievement overall and
in each of the content areas. At grade 12, for example, 16 to 23 percent
fewer students in the Southeast attained Level 300 than did students in the
other regions of the country,

At grade 12, students in academic school programs and with plans to attend
a four-year college after high school had substantially higher average
mathematics achievement than students in general or vocational/technical
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programs or those planning to enter the work force upon high-school
graduation. Yet the average proficiency of students in academic programs
was barely above Level 300 (material typically introduced by the seventh
grade).

As shown in TABLE 2, when average proficiency by school was

calculated, 10 percent of the high school seniors in the top one-third of the

schools demonstrated breadth of mathematical understanding (Level 350).

Even in the higher-performing schools, relatively few twelfth graders appear to

bc prepared for the study of relativt.ly advanced mathematics.

TABLE 2 Average Proficiency and Percentage of Students at or Above Four Anchor
Levels on the NAEP Mathematics Scale for the Top One-Third of the
Schools w.gd the Bottom One-Third of the Schools

Percent of
Students

Average
Proficiency

-

IPercentage ot Students at or Above

Level
200

Level
250

-

Levd
300

-

Level
350

Corrode 4

Top One-Third Schools 34 (2.6) 232 (0.8) 90 (1.1) 22 (1.4) 0 (0.0) 0 (0.0)

Bottom One-Tkird Schools 29 (2.4) 198 (12) 46 (2.0) 3 (0.6) 0 (0.0) 0 (0.0)

Grade 8

Top One-Third Schools 29 (3.8) 284 (13) 100 (G.2) 88 (13) 29 (2.3) 1 (0.3)

Bottom One-Third Schools 33 (2.6) 94 (1.3) 44 (1.8) 4 (03) 0 (0.0)

Grade 12

Top One-Third Schools 35 (3.9) 312 (1.0) 100 (0.0) 97 (0.6) 66 (13) 10 (1.1)

Bottom One-Third Schools 25 (2.9) 273 (1.1) 100 (0.2) 77 (1.7) 18 (1.2) 1 (03)

The standard errors of the esthnatecl percentages and proficiencies appear in parentheses. It can be said with 95

percent certainty that for each population of interest, the value for the whole population is within plus or taints two
standard errors of the estimate for the sample. When the proportion of students is either 0 percent or 100 percent,

the standard error is inestimable.

In the lower-performing schools, fewer than half the fourth graders

demonstrated a systematic grasp of addition with whole numbers (Level 200),

and less than half of the eighth grader showed consistent success in two-step

problem solving with whole numbers (Level 250). Only 18 percent of the

graduating seniors demonstrated understanding of fractions, decimals, percents,

and simple algebra (Level 300). Two-thirds of the Black students and nearly

half the Hispanic students at all three grades attended lower-performing
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schools, as did about half to two-thirds of the students attending schools hi

disadvantaged urban communities.

HOME SUPPORT FOR SCHOOL

Parents are children's first teachers and should remain instrumental to their

children's educational success." Whether their children are in public or
private schools, parents can support learning in many ways, including

monitoring homework, turning off the television in favor of reading or other

literacy-related activities, and making sure that students are attending school.

The NAEP data, however, suggest that sizable proportions of students are in

home situations that are less than ideal for fostering school learning.

Students in homes with resource materials such as newspapers,
magazines, and books had higher average mathematics proficiency, as
did students who read more pages each day for school and homework.
Those students with access to fewer resource materials and who did
less daily reading for school had lower average proficiency.

Similarly, students who did homework on a daily basis tended to have
higher proficiency than those who did not do homework, particularly at
grades 8 and 12.

The impact of parents' level of education was once again reinforced by
NAEP mathematics results. Students with well-educated parents had
significantly higher achievement than did students with less well-
educated parents.

Fourth and eighth graders attending Catholic schools and other private
schools had higher proficiency than did students attending public
schools, but at grade 12, the differtnce was greatly reduced.

"Carnegie Council on Adolescent Development, Turning Points: Preparing American Youth for the 21st Cennvy (New
York, NY: Carnegie Corporation of New York, 1989).

James P. Corner. "Horne, School, and Academic Learning" in Access to Knowledge: An Agenda For Ow Nation's
Schools, John T. Good lad and Pamela Keating, editors (New York, NY: College Entrance Examination Board, 1990).

The Harvard Education /4011, "Patents and Schools' (Cambridge, MA: Harvard University Press,
November/December 1988).
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Students with both parents in the home had higher mathematics
achievement, but only about three-fourths of the students at all three
grades reported having both parents in the home.

Eighth and twelfth graders who attended school regularly also
performed better on the mathematics assessment. Yet 22 percent of the
eighth graders and one-third of the twelfth graders had missed three or
more days of school in the month preceding the assessment.

Finally, there was a negative association between mathematics
proficiency and amount of television watched each day. At all three
grades, students who reported watching six hours or more of television
per day had substantially lower average mathematics proficiency than
their classmates who watched less television. One-fourth of the
students at grade 4 reported watching six or more hours of television
each day.

MATHEMATICS PERFORMANCE AT GRADE 8
IN THE STATES

FIGURE 2 provides a method for making appropriate comparisons in average

overall mathematics proficiency across the states (including the District

Columbia) and territories participating in NAEP's 1990 Trial State Assessment

Program. The states are listed by overall average mathematics proficiency.

However, the information presented in FIGURE 2, which uses appropriate tests

of statistical significance to determine when average proficiency between states

differs, shows that it would be quite misleading to assign numerical rankings (1

to 40) to these results. As can be seen, the pattern for most states is one of

having lower average proficiency than some states, the same average

proficiency as some states, and higher average proficiency than some states.

To find out how any one state performed in comparison to the other states, find

the state's name in the left column in FIGURE 2 and then read across the

figure.

Essentially, North Dakota, Montana, Iowa, Nebraska, Minnesota, and

Wisconsin had similar overall average mathematics proficiency for public-

school eighth graders, although Montana had higher average proficiency than

did Minnesota and Wisconsin. Because the overall average proficiency from

state to state tended to be very similar, and the degree of the measurement

error was slightly different from state to state, this type of overlapping
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FIGURE 2
Comparisons of Overall Mathematics Proficiency

Based on Appropriate Tests of Statistical Significance

5sLigWa_fs2cco.41.s066114163:.--vrc'WSSIX4=25ciSsi

Avg Proficiency
Lower than

States Across
Top/Bottom

Avg.
Proficiency
Higher than

States Across
Top/Botiom

No Difference
from States

Across
Top/Bottom

...

I-tIcmccst2smat-grc:51t2--=,Ew6-c.5g

MOE Reading across, from ieft to right this chart shows whether the average
proficiency of each state or territory Is lower than, the same as, or higher than
that of other participants.

*Significance determined by an application of the Bonferroni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the sum of the squared standard errors.

4

For any given state:

MEM Overall averige proficiency statistically signdicantly higher
than comparison state.

No statistically significant difference from comparison state.

Overall average proficiency statistically slgnificantly lower
than comparison state.
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prevailed across the assessment results. For example, performance in New
Hampshire, Wyoming, Idaho, and Oregon, did not differ from that in Nebraska,

Minnesota, and Wisconsin.

However, there was considerable difference between overall average

mathematics proficiency in the higher-performing states and overall average

mathematics proficiency in the lower-performing states. An examination of
contextual background data from the NAEP assessment and other sources

suggests that the higher-performing states tended to have had fewer students in

large-city schools, fewer students in free-lunch programs, smaller percentages

of Black and Hispanic students, smaller percentages of students watching six

hours or more of television each day, and larger percentages of students with

both parents in the home. Higher-performing states also tended to be less

densely populated in general. The lower-performing states tended to be in the

Southeast. The District of Columbia and the two participating territories

(Guam and the Virgin Islands) were also among the lower-performing
participants. The Virgin Islands participated in the 1990 Trial State
Assessment Program despite losing five weeks of school prior to the

mathematics assessment as a result of Hurricane Hugo.
TABLE 3, which presents state-level results in alphabetical order, provides

the overall average proficiency for each state and territory and the percentage
of students performing at or above each anchor level on the NAEP scale.

TABLE 3 also provides national and regional results for a subset of the grade 8

national data that provides a better basis for making state-to-nation

comparisons.12 Thus, these national and regional results differ from those

presented previously. When considering results for the nation and its regions,

it is best to use the data already presented. When comparing state results to
the nation or a region, it is best to use the accompanying results in the tables.

12Whereu the results for eighth graders presented for the 1990 national asseument arc based on the full NAEP umpks,
including eighth graders in both public and private schools who were assessed during January to mid-May, those used for
national comparisons in the Trial State Auessment Program involve only eighth graders attending public schools who WM
assessed during a shorter January to mid-March time period (also a nationally representative sample). The 1990 Trial State
ASKUM401 Program was conducted durh4 the month of February, and only public school students were UMW.
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TABLE 3 Overall Average Mathematics Proficiency and Anchor Level Results

Percentage of Students at or Above For Maher Levels on the MEP
Illathensatica $ cale

GRADE II
PUBLIC SCHOOLS

Average
Prothdeney Levet 200

SATOH 261 (1.4) 97 (0.7)
Northeast 269 (3.4) 99 (0.6)
Southeast 253 (2.7) 94 (2.2)
Central 265 (2.6) le (0.9)
West 261 (2.6) 97 (1.0)

STATES
Alabama 252 (1.2) 96 (0.7)
Arizona 259 (12) 98 (0.3)
Arkansas 256 (0.9) 97 (0.5)
Cainernia 256 (1.3) 95 (0.9)
Colorado 267 (1.0) 99 (0.3)
Connecticut 270 (1.1) 98 (0.4)
Delaware 261 (0.7) 97 (0.5)
District of Columbia 231 (0.7) 86 (0.8)
Florida 255 (1.2) 96 (0.7)
Georgia 258 (1.3) CO (0.5)

Hawaii 251 (0.6) 93 (0.6)
Idaho 272 (0.7) 100 (02)
Illinois 260 (1.7) 96 (0.8)
Indiana 267 (1.1) 99 (0.4)
Iowa 278 (1,0) 100 (0.1)
Kentucky 256 (1.1) 98 (0.5)
Louisiana 246 (1.2) 94 (0.8)
Maryland 260 (1.4) 96 (03)
Michigan 264 (1.1) 98 (0.3)

Minnesota 276 (02) 90 (0.3)
Montana 280 (0.8) 100 (0.1)
Nebraska 276 (0.9) 99 (0.3)
New Hampshire 273 (0.8) 100 (0.2)
New Jersey 269 (1.0) 99 (0.4)
New Mexico 256 (0.8) 98 (0.5)
New York 261 (1.3) 96 (0.6)
North Carolina 250 (1.0) 94 (0.6)
North Dakota 281 (1.2) 100 (0.2)
Ohio 264 (1.0) Sl) (0.3)

Oklahoma 263 (1.2) 90 (0.4)
Oregon 271 (1.0) 99 (0.2)
Permaylvania 266 (1.6) 93 (0.4)
Rhode island 260 (05) 98 (05)
Texas 2511 (13) 97 (0.8)
Virginia 264 (1.5) 98 (0.4)
West Virginia 256 (0.9) 98 (0.4)
Wisconsin 274 (1.3) 99 (0.3)
Wyoming
narrows

272 (0.6) 100 (0.1)

Guam VI (05) 81 (1.0)
Virgin Islands 218 (0.5) 76 (1.5)

1 Level 250 Laval 300 Level 350

54 (1.6) 12 (1.2) 0 (0.2)
72 (4.8) 16 (2.7) 0 (0.5)
52 (3.2) 8 (1.8) 0 (0.0)
70 (3.2) 12 (25) 0 (0.2)
63 (2.8) 12 (2.4) 0 (0.4)

52 (1.7) 7 (0.7) 0 (0.1)
61 (1.9) 40 (1.0) 0 (0.1)
57 (1.6) 7 (0.7) 0 (0.0)
fie (1.6) 11 (1.0) 0 (0.1)
72 (1.5) 14 (0.9) 0 (0.0)
72 (1.4) 19 (1.0) 0 (0.1)
60 (1.2) 13 (0.9) 0 (0.2)
23 (1.0) 2 (0.5) 0 (0,1)
54 (1.7) 10 (1.0) 0 (0.0)
59 (1.6) 12 (1.1) 0 (0.1)
49 (1.0) 10 (0.6) 0 (0.2)
79 (1.0) 15 (0.9) 0 (0.1)
64 (2.1) 12 (1.1) 0 (0.1)
71 (1.5) 14 (1.2) 0 (OA)
84 (1.3) 21 (1.4) 0 (0.2)
57 (1.7) 8 (0.8) 0 (0.0)
43 (1.8) 4 (0.6) 0 (0.0)
61 (1.8) 14 (1.2) 0 (0.1)
67 (1.5) 13 (1.0) 0 (0.1)
82 (1.0) 20 (1.1) 0 (0.1)
88 (0.9) 23 (1.4) 0 (0.1)
51 (1.2) 21 (1.2) 0 (0.2)
79 (12) 17 (1.1) 0 (0.2)
72 (1.5) 19 (1.3) 0 (0.2)
56 (1.3) 8 (0.8) 0 (0.0)
62 (1.9) 13 (1.0) 0 (0.1)
49 (1.4) 7 (0.7) 0 (0.0)
88 (1.4) 24 (1.7) 0 (0.4)
67 (1.3) 12 (0.9) 0 (0.0)
67 (1.7) 10 (1.0) 0 (OM)
76 (1.4) 18 (1.0) 0 (0.1)
69 (2.1) 15 (12) 0 (0.1)
61 (03) 12 (0.8) 0 (0.1)
58 (1.8) 10 (0.9) 0 (0.1)
64 (1.8) 15 (1.6) 1 (0.4)
56(1.4) 7 (0.8) 0 (0,0)
80 (1.4) 20 (1.4) 0 (0.2)
80 (1.0) 15 (0.7) 0 (0.1)

25 (GA) 3 (0.4) 0 (0.1)
11 (01) 0 (0.2) 0 (0.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole p.opulation is within plus or minus two standard errors of the estimate
for the sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. However,
percentages 99.5 percent and greater were rounded to 100 percent and percentages less than 0.5 percent were rounded to 0 percent.
1)escripuons of mathematics proficiency at the four anchor levels are found in Chapter One.

PAGE 18 1990 NAEP TRIAL STATE ASSESSMENT



More than 90 percent of the students across the states and sometimes all
(or nearly all) reached Level 200, except in the District of Columbia and the
two territories. Thus, most eighth graders attending public schools in the
participating states demonstrated a grasp of additive reasoning with whole
numbers typical of materials generally covered by the third grade. Conversely,
very few eighth-grade students attending public schools, if any, reached Level
350 across all the states and territories panicipating in the Trial State
Assessment Program.

The large variability in performance within each state or territory and the
differences in achievement across participating entities are illuminated by the
differing percentages of students who performed at or above Levels 250 and
300. For example, in the District of Columbia, Guam, and the Virgin Islands,
the percentages of public-school eighth graders attaining Level 250 or above
ranged from 11 to 28 percent and for the participating states, the percentage of
students attaining Level 250 ranged Iron 43 percent in Louisiana to 88 percent
in North Dakota and Montana. Thus, while most of the students in some states
demonstrated a grasp of mathematics that included multiplicative reasoning and
two-step problem-solving with whole numbers, in other states and territories,
far fewer eighth graders had reached this level of understanding. Similarly, the
percentages of eighth graders attending public schools performing at or above
Level 300 ranged from 0 to 24 percent, showing that in some states and
territories, very few eighth graders demonstrated a grasp of decimals, fractions,
percents, and simple algebra. However, in North Dakota (24 percent) and
Montana (23 percent) almost one-fourth of the eighth graders demonstrated this
understanding

TABLE 4 summarizes the average proficiency in each of the five
mathematics content areas for each of the states. North Dakota, Iowa, and
Montana were the higher performing states in numbers and operations,
although Nebraska, Minnesota, and Wisconsin did not have lower average
proficiency than Iowa or Montana. North Dakota, Montana, Iowa, Nebraska,
Wisconsin, New Hampshire, and Minnesota all had similar average proficiency
in measurement, although Montana had higher average proficiency than did
Minnesota. Also, a number of other states had average proficiency that did not
differ from average proficiency in Iowa, Nebraska, Wisconsin, New Hampshire,
and Minnesota. Although this type of overlapping prevailed across the average
proficiency results for the content areas, Montana, North Dakota, and Iowa had
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higher average proficiency in geometry than many other participating states and

territories. North Dakota, Montana, Iowa, and Minnesota generally had higher
average proficiency in data analysis, statistics, and probability. In algebra and
functions, Montana, North Dakota, Iowa, Minnesota, and Nebraska were the

higher-performing states.

4
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TABLE 4 1 Average Proficiency in Mathematics Content Areas

GRADE II
PM= SCHOOLS

Numbers and
Operations Measurement Geometry

Data Analysls,
Statistics, and

ProbabRity
Algebra and
Functions

NAT1ON 266 (1.4) 258 (1.7) 258 (1.4) 262 (1.8) 260 (1.3)

Northeast 271 (3.1) 21:43 (4.7) 268 (3.6) 273 (3.6) 267 (3.4)

Southeast 259 (2.9) 246 (3.8) 249 (2.6) 250 (3.3) 254 (2.7)

Central 270 (2.7) 263 (3.4) 262 (3.11 265 (3.2) 263 (2.1)

West 264 (2.6) 258 (3.0) 260 (2.6) 262 (3.6) 269 (2.4)

STATES
Alabama 259 (1.2) 247 (1.4) 248 (1.2) 251 (1.6) 251 (1.4)

Arizona 284 (12) 257 (1.4) 258 (1.1) 258 (14) as (1.3)
Mantras 262 (0.8) 253 (1.2) 253 (1.0) 254 (1.2) 253 (1.1)

California 259 (1.2) 252 (1.5) 256 (1.3) 254 (1.7) 256 (1.3)

Cdorado 269 (1.0) 265 (1.3) 266 (1.1) 269 ('` .1) 266(1.1)

Connecticut 273 (1.0) no (1 s) 266 (1.1) 272 (1.4) 268 (1.2)

Delaware 265 (0.8) 258 (1.0) 256 (0.7) 261 (1.0) 260 (1.0)

District of Columbia 238 (0.8) 221 (1.0) 229 (0.9) 222 (1.1) 235 (1.1)

Florida 260 (1.2) 251 (1.4) 251 (1.3) 255 (1.5) 255 (1.3)

Georgia 263 (12) 252 (1.5) 256(1.3) 200 (13) 257 (1.5)

Hawaii 258 (0.9) 249 (0.5) 252 (0.7) 242 (1.0) 249 (0.8)

Idaho 274 (0.5) 270 (1.0) 269 (0.8) 274 (0.9) 269 (0.9)

Illinois 266 (1.7) 258 (2.0) 2513 (1.7) 262 (2.0) 200 (1.7)

Indiana 271 (1.2) 263 (1.3) 264 (1.1) 269 (1.4) 265 (1.2)

Iowa 283 (1.0) 277 (1.5) 275 (1.3) 281 (1 2) 274 (1.1)

Kentucky 261 (1.2) 253 (1.5) 253(12) 257 (1.3) 256(1.1)

Louisiana 253 (1.1) 241 (1.5) 242 (1.3) 243 (1.6) 245 (1.3)

Maryland 264 (1.4) 256 (1.7) 256 (1.4) 260 (1.5) 263 (1.6)

Michigan 268 (1.2) 260 (1.3) 262 (1.0) 264 (1.4) 264 (1.2)

Minnesota 279 (1.0) 272 (1.1) 273 (1.1) 279 tam 274 (0.9)

Montana 252 (1.0) 279 (1.4) 210 (0.8) 282 (MB) 278 (0.9)

Nebraska 279 (1.0) 274 (1.4) 273 (1.1) 279 (1.0) 273 (1.0)

New Hampshire 275 (1.0) 272 (1.3) 272 (1.0) 276 (0.9) 271 (1.0)

New jersey 274 (1.1) 267 (1.4) 266 OM 270 (1.3) 263 (1.1)

New Mexico 258 (0.8) 253 (0.8) 257 (0.9) 253 (1.1) 256 (1.0)

New York 263 (1.3) 255 (1.6) 259 (1.4) 263 (1.7) 260 (1.2)

North Carolina 255 (1.0) 241 (1.1) 249 (1.0) 247 (1.3) 251 (1.0)

North Dakota 286 (1.1) 280 (1.9) 278 (1.3) 286 (1.5) 275 (1.1)

Ohio 268 (1.0) 259 (1.2) 260 (1.1) 266 (1.2) 262 (1.0)

Oklahoma 268 (12) 255 (13) 259 (1.4) 264 (1.8) 262 (1.2)

Oregon 273 (1.0) 269 (1.3) 270 (0.9) 274 (13) 270 (1.1)

Pennsylvania 270 (1.5) 265 (2.0) 263 (1.7) 208 (1.9) 265 (12)

Rhode island 264 (0.6) 256 (0.8) 256 (0.6) 258 (0.6) 261 (0.6)

Texas 262 (12) 253 (1.4) 258 (1.4) 256 (1.7) 256 (1.5)

Virginia 268 (1.4) 259 (1.8) 261 (1$) 264 (1.8) 265 (1.6)

West Virginia 260 (0.9) 252 (1.3) 254 (0.9) 256 (1.2) 254 (1.0)

Wisconsin 278 (12) 273 (1.7) 272 (1.3) 277 (1.4) 271 (1.3)

Wyoming 275 (0.7) 270 (0.9) 270 (0.6) 274 (0.7) 270 (0.7)

TERRITORIES
Guam 239 (0.7) 227 (0.9) 236 (0.5) 213 (0.5) 230 (0.7)

Virgin islands 227 (0.8) 214 (1.3) 222 (0.8) 198 (1.2) 218 (0.8)

The standard errors of the estimated proficiencies appear in parentheses. lt can be said with 95 percent certainty that for each
population of interest, the value for the v:hole population is within lus or minus two standard errors of the estimate for the
sample. Descriptions of the content area scates are -found in Chapter
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In general, for both overall mathematics proficiency and for average

proficiency in the content areas, the performance by demographic subgroups
within each state reflected the achievement gaps described for the nation.

However, there was tremendous variation from state to state in composition of

the population of public school eighth graders by racial/ethnic subgroup, type

of community, level of parents' education, the amount of reading reP wee

materials in the homes, absenteeism, and even television-viewing habits.

CURRICULAR EMPHASES IN CONTENT AREAS
AT GRADES 4 AND 8 IN THE NATION

To collect information about students' curriculum in the content areas covered

by the 1990 NAEP assessment at grades 4 and 8, students' teachers were asked
to estimate the degree of instructional emphasis they placed on each of the

various content areas for which mathematics educ...:-rs recommend a broad and

balanced approach." These results are summarized in TABLE 5. In addition,

eighth and twelfth graders were asked about their course taking in mathematics.

"Curriculum and Evaluation Slandards for School Mathematics (Reston, VA: National Council of Maws of
Matbensatka, 1989).
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TABLE 5 Summary of Teachers' Reports on the Instructional Emphasis Placed
on Each of Five Content Areas

Heavy Emphasis Moderate Eaipasie Little or No Emphssis

Numbers mad Opeadoas

Grade 4 42 (2.1) 213 (1.4) 33 (2.2) 216 (13) 25 (2.1) 213 (1.7)

Grade 8 51 (2.7) 264 (13) 35 (2.4) 270 (1.8) 14 (1.3) 292 (2.7)

bkasureasent

Grade 4 18 (2.0) 221 (2.3) 67 (2.3) 244 (1.0) 15 (2.0) 222 (2.4)

Grade 8 17 (1.7) 264 (1.3) 50 (2.6) 260 (1.6) 33 (2.5) 274 (2.9)

Geometry

Grade 4 8 (1.1) 214 (3.3) 53 (2.6) 219 (1.1) 39 (2.6) 218 (1.5)

Grade 8 27 (2.2) 263 (2.0) 49 (23) 262 (1.6) 23 (2.4) 265 (3.6)

Data Analysis, Statisticd,
and ProbabWty

Grade 4* 11 (1.3) - 29 (2.5) - 59 (2.4) -
Grade 8 14 (1.7) 271 (3.0) 30 (2.2) 269 (3.0) 56 (2.8) 266 (1.8)

Algebra and Functiona

Grade 4* 1 (0.4) 212 (6.2) 15 (1.7) 215 (2.0) 84 (1.7) 218 (0.8)

Grade 8 50 (2 1) 278 (1.7) 33 (2.1) 256 (2.1) 17 (1.8) 246 (23)

*At grade 4, for data analysb, statistics, and probability and for algebra and functions, the questica wu phrased

to cover oaly introductory rsticepts. (-) Because of too few questioas in that EU, no proficiency scale wu
developed at grade 4 for data analysis, statistics, and probability. The standard errors of the estimated percentages
and proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of interest,
the value for the whole population is within plus or minus two standard errors of the estimate for the samp1e.
Populatioo percentages may not total 100 percent due to rounding

According to their teachers, the greatest percentage of fourth graders (42

percent) were receiving heavy instructional emphasis in numbers and

operations. Less than one-fifth were receiving heavy emphasis in any other
mathematics content area. However, two-thirds were receiving moderate
instructional emphasis in the area of measurement and the majority were

receiving moderate emphasis in geometry.
Eighty-four percent of the fourth-grade students were receiving little or no

instructional emphasis in introductory concepts pertinent to algebra and

functions. The average proficiency of the fourth graders did not tend to differ
by the instructional emphases provided in the content areas, except in

measurement, where those students whose teachers provided a moderate degree

of emphasis had higher proficiency than either the students whose teachers

provided heavy emphasis or little or no emphasis.
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At grade 8, the teachers reported a less balanced approach in their
instructional emphases across the mathematics curriculum. Half the students

were receiving heavy emphasis in numbers and operations and half were

receiving heavy emphasis in algebra. About one-fourth were receiving heavy

instructional emphasis in geometry and relatively few were receiving heavy

instructional emphasis in the other two content areas.

This pattern reflects tracking eighth graders into at least three different
courses-eighth-grade mathematics, pre-algebra, and algebra. The percentages

of students in these courses and their proficiency are presented in TABLE 6.

TABLE 6 Average Proficiency in Algebra and Functions by Algebra Course Taking: Grade 8

'
Eighth-Grade Mathematics Pre-Algebra Mgebra

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Perctut of
Students

Average
Pry Bellamy

Nod,* 58 (1.5) 255 (1.0) 22 (1.3) 274 (1.5) 16 (1.0) 297 (2.2)

White 55 (1.8) 261 (1.2) 23 (1.7) 279 (13) 18 (1.3) 301 (2.2)
Black 68 (2.8) 235 (1.8) 21 (2.1) 255 (3.2) 7 (1.3) 265 (6.1)
Inspanic 69 (2.3) 243 (1.7) 17 (1.8) 263 (2.3) 10 (13) 274 (4.6)
Asian/Pad& islander 35 (6.8) 263 (4.6) 24 (5.3) 281 (7.8) 38 (5.3) 310 (4.9)

Advantaged Urban ! 48 (5.2) 271 (4.6) 25 (4.4) 287 (2.4) 26 (2.5) 306 (7.0)
Disadvantaged Urban 64 (3.5) 243 (2.6) 17 (2.4) 260 (5.7) 13 (2.0) 285 (3.7)
Extreme Rural 62 ('7.6) 253 (3.1) 21 (4.2) 270 (4.7) 13 (4.9) 291 (3.4)
Other 59 (1.7) 254 (1.4) 23 (1.6) 274 (2.4) 15 (1.1) 297 (2.4)

Public Schools 60 (1.6) 253 (1.1) 21 (1.4) 274 (1.4) 15 (1.0) 298 (2.4)
Private Schools 47 (4.2) 270 (2.0) 27 (2.8) 277 (2.5) 23 (2.8) 294 (3.8)

Male 59 (1.5) 255 (1.1) 21 (1.3) 276 (1.6) 16 (1.1) 300 (2.4)
Female 58 (1.8) 254 (1.2) 23 (1.5) 273 (1.6) 16 (1.2) 294 (2.4)

Northesat 59 (3.7) 259 (2.1) 18 (2.7) 279 (3.2) 18 (2.1) 299 (4.0)
Southeast 57 (33) 244 (2.5) 29 (3.8) 271 (23) 12 (1.9) 294 (3.5)
Ceatal 59 (2.5) 260 (1.7) 72 (2.1) 276 (1.7) 15 (1.8) 296 (3.6)
Watt 58 (2.6) 255 (2.3) 19 (1.9) 273 (2.2) 19 (2.3) 299 (4.4)

Did Not Midi High School 74 (2.7) 241 (1.7) 18 (2.5) 267 (3.8) 3 (0.7) 269 (8.3)
Graduated High School 66 (2.2) 250 (1.3) 21 (2.2) 267 (2.0) 9 (1.0) 281 (3.2)
S011le Educadoa After High School 58 (2.0) 261 (1.2) 24 (1.8) 277 (1.6) 15 (1.3) 298 (2.0)
Gradasaed College 48 (1.9) 263 (1.5) 24 (1.6) 280 (1.5) 25 (1.5) 303 (2.4)

The standard mon of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. Percentages may not total 1(X) percent because a few students reported taking other mathematics 4:outset !Interpret
with caution-the not= of the sample does not allow accurate determination of the variability of the results for this population subgmup.
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More than half of the students reported taking eighth-grade mathematics,

22 percent pre-algebra, and 16 percent algebra. However, 38 percent of the
Asian/Pacific Islander eighth graders and approximately one-fourth of the

students attending schools in advantaged urban areas, those in private schools,

and those with at least one parent who had graduated from college were taking

algebra. In contrast, two-thirds of the Black eighth graders were in eighth-

grade mathematics classes, as were two-thirds of the Hispanic students. This

was also true for students whose parents had at most a high-school education

and for those eighth graders attending schools in disadvantaged urban areas.

Because students tend to be assigned to eighth-grade mathematics courses

based on their previous achievement, it follows that the mathematics
proficiency of students in pre-algebra and algebra courses was higher than that

of students in eighth-grade mathematics classes. It may also help explain why,

as was shown in TABLE 5, the students receiving heavy emphasis in numbers

and operations tended to have lower average proficiency than those receiving
less emphasis. The students with higher proficiency tend to have been assigned

to pre-algebra and algebra courses and were receiving heavy instructional

emphasis in algebra.

CURRICULAR EMPHASES IN CONTENT AREAS
AT GRADE 8 IN THE STATES

TABLE 7 presents the course-taking results for eighth graders attending public

schools across the states. In each participating state, higher average

mathematics proficiency was associated with each successively higher level

mathematics course. However, this relationship did not necessarily hold across

states. For example, the District of Columbia had the largest percentage of
public-school eighth graders taking algebra (32 percent), but its average

mathematics proficiency was among the lowest of the participating states and

territories. North Dakota, on the other hand, had one of the lowest percentages

of eighth graders taking algebra (8 percent), but its overall average proficiency

was one of the highest.
Teachers' reports about the percentages of students receiving heavy

instructional emphasis across the states in the five mathematics content areas

are presented in TABLE 8. The instructional emphasis reported by teachers in

the states mirrored the course-taking results, with students receiving the most
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instructional emphasis in either numbers and operations or algebra and

funciions. In 15 states, the majority of the eighth graders attending public
schools were receiving heavy emphasis in numbers and operations. Only in
Colorado, Wisconsin, New Hampshire, Minnesota, Maryland, and Oregon were
less than 40 percent of the students receiving heavy emphasis in numbers and
operations.

With the exception of Georgia and the Virgin Islands, less than one-third of

the eighth graders in any participating state were receiving heavy instructional

emphasis in the area of measurement. Compared to the emphasis placed on
numbers and operations, the eighth graders in public schools across the states

also were receiving much less emphasis in geometry, although this tended to

differ considerably from state to state. For example, in New York, 40 percent
of the eighth graders attending public schools were receiving heavy emphasis

in geometry, compared to 20 percent or fewer of the students in 22 of the other
participating states. Few states were giving much emphasis to eighth-graders'

learning in data analysis, statistics, and probability. In 17 states, 10 percent or
fewer of the students were given heavy instructional emphasis in this area.

In 16 states, the majority of the eighth graders attending public schools

were receiving heavy emphasis in algebra and functions. In all the
participating states except Hawaii, at least one-third of the students received

heavy instructional emphasis in algebra and functions. However, across the
states, considerable percentages of eighth graders, from 8 to 36 percent, were
receiving little or no emphasis in algebra and functions.
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TABLE 7 Students' Reports as Their Current Mathematics Course

Oghtiv.41racie Mathematics Pre-Aigebra

Percent of [Average
Students Proficiency

Aigebra

Percent of Average
Students Proficiency

GRADE I
PUSLiC SCHOOLS

Percent of
Students

Average
Proficiency

NATIO* 62 (2.1) 251 (1.4) 19 (1.9) 272 (2.4) 15 (1.2) 298 (2.4)

Northeast 03 (5.8) 259 (2.9) 16 (3.9) 278 (6.7)1 18 (3.3) 207 (3.6)

Southeast 64 (3.7) 241 (3.4) 23 (4.4) 269 (4.6) 11 (2.2) 298 (4.8)1

Central 58 (4.8) 255 (3.1) 22 (4.3) 276 (3.1)1 15 (2.8) 289 (5.4)

West 83 (2.7) 252 (2.4) 15 (2.7) 266 (3.6) 17 (1.8) 299 (4.5)

alla .

Noboru 06 (2.5) 243 (1.6) 20 (1.9) 268 (2.1) 11 (1.2) 267 (3.0)

. Means 45 (1.0) 24$ (1.3) 29 (1.5) 260 (1.6) 16 (1.3) 269 (2.4)

Arkansas 72 (2.2) 24$ (1.0) 16 (15) 270 (2.3) 10(1.1) 269 (2.4)

California 52 (1.9) 242 (1.1) 21 (14) 272 (22) 16 (1.0) 293 (2.0)

Coiorado 443 (2.5) 255 (1.4) 32 (2.1) 270 (1.2) 18 (1.1) 295 (2.0)

Connecticut 50 (1.9) 251 (1.3) 30 (1.8) 280 (1.0) 17 (1.0) 308 (1.1)

Delaware 48 (1.2) 243 (0.7) 25 (1.2) 264 (1.3) 24 (0.9) 225 (1.7)

District of Columbia 57 (1.0) 217 (0.6) 10 (0.6) 241 (1.7) 32 (0.9) 253 (1.4)

Florida 83 (1.6) 242 (1.4) 19 (12) 271 (1.8) 14 (1.0) 298 (1.8)

GOOrgia 57 (2.5) 244 (1.1) 28 (1.9) 271 (15) 14 (1.3) 300 (2A)

Hawed 61 (1.0) 237 (0.8) 24 (03) 273 (1.3) 10 (0.0) 266 (2.2)

Idaho 47 (1.1) 264 (0.7) 32 (12) 271 (1.1) 13 (1.1) 301 (12)

Illinois $3 (2.4) 251 (1.7) 18 (2.0) 268 (3.7) 16 (1.3) 290 (2.6)

Melon. 118 (2.1) 268 (1.1) 18 (1.6) 262 (2.2) 13 (1.1) 908 (2.4)

10Wg 69 (2.8) 272 (1.1) 19 (2.7) 2d7 (2.1) 10 (1.0) 311 (2.4)

Kentucky 87 (2.2) 247 (1,1) 18 (1.7) 270 (1.9) 12 (1.2) 289 (2.2)

Louisiana 53 (2.9) 238 (1.5) 34 (2.8) 251 (2.3) 12 (1.1) 265 (4.2)

Maryland 38 (2.0) 237 (1.4) 32 (1.4) 281 (1.6) 21 (1.5) 291. (1.7)

Michigan 59 (2.8) 253 (1.4) 24 (2.1) 272 (13) 14 (1.4) 300 (2.1)

Minnesota 54 (9.0) 200 (13) 25 (2.4) 281 (1.1) 17 (1.4) 303 (1.6)

Montana 52 (2.4) 278 (1.0) 26 (1.9) 281 (1.1) 12 (1.5) 299 (3.8)

Nebreska 68 (2.5) 271 (1.2) 20 (2.1) 277 (1.4) 11 (1.0) 307 (2.0)

New Hampshire 55 (1.3) 262 (1.0) 23 (1.0) 230 (1.0) 14 (0.9) 308 (1.8)

NM Jersey 55 (2.2) 255 (12) 24 (2.1) 275 (2.0) 18 (1.1) X10 (14)

New Mexico 62 (12) 247 (0.7) 23 (1.1) 265 (1.5) 11 (0.6) 288 (1.9)

New York 73 (1.8) 252 (1.4) 8 (12) 273 (2.7) 13 (1.1) 291 (2.7)

North Carolina 58 (1.8) 234 (1.1) 22 (1.4) 202 (1.4) 17 (1.3) 290 (1.3)

North Dakota 73 (2.0) 277 (1.4) 17 (1.9) 289 (2.4) 8 (1.0) 307 (4.4)

Ohio 83 (2.2) 254 (12) 20 (2.0) 270 (1.9) 16(1.1) 300 (1.5)

Menem& 53 (2.7) 254 (1.5) 30 (2.7) 257 (1.e) 13 (1.1) 290 (2.8)

Oregon 43 (1.5) 254 (1.2) 30 (1.2) 276 (1.4) 20 (1.1) 305 (1.5)

Pennsylvanie 49 (2-5) 248 (1.6) 24 (22) 275 (1.5) 2$ (1.6) 296 (1.4)

Rhode island 52 (1.1) 243 (0.7) 29 (0.8) 272 (0.2) 16 (0.8) 298 (1.7)

TOM 72 (2.0) 249 (1.4) 14 (1.5) 274 (2.8) 12 (1.0) 220 (1.6)

Virginia 48 (2.0) 244 (1.5) 35 (1.8) 271 (1,5) 16 (1.0) 305 (2.4)

West Virginia 83 (2.0) 244 (12) 19 (1.8) 267 (1,3) 16 (1.2) 291 (1.8)

Wisconsin 88 (2.5) 268 (1.4) 17 (1.8) 284 (2.3) 13 (1.3) 307 (15)

Wyoming 43 (10) 266 (0.9) 31 (0.9) 270 (1.1) 18 (0.8) 303 (1.2)

TERIIITORIMB
Guam 77 (1.0) 225 (0.8) 12 (0.7) 255 (2.1) 7 (0.6) 280 (4.1)

Virgin !stands 88 (0.7) 218 (0.8) 3 (0.5) MI* ral 0 (0.6) 240 (4.3)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of Interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. The percentages may not add to 100 percent because a small number of students reported taking other
mathematics courses. ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with
caution - the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 8 Teachers' Reports on Placing Heavy Instnntional Emphasis on Specific Content
Areas

GRADE 6
PUBLIC SCHOOLS

Numbers and
Operations Measurement Geometnr

Data Analysis,
Statistics, and

Probability
Algebra and
Raw:liens

Percere et
Students

Average
Proficiency

Percent el
Students

Averse.
Proficiency

Percent et
linsionts

Average

Proficiency
Percent ei
Students

Average
Proficiency

Panumwe ot

Students
&wow

Proficiency

NATION 49 (3.8) 260 (1.8) 17 (3.0) 250 (5.6) 28 (3.8) 260 (32) 14 (2.2) 269 (4.3) 46 (3.8) 275 (2.5)

Northeast 41 (6.9) 268 (2.9) 32(115) 257(11.7)1 48(11.9) 284 (8.1)1 12 (6.1) *** (***) 52(115) 273 (8.6)1

Southeast 59 (7.3) 25lk (3.1) 13 (6.8) 242 (7.6)1 22 (7.0) k53 (75)1 19 (5.9) 274 (5.8)1 42 (6.0) 277 (5.6)

Central 54 (7.2) /64 (4.3) 17 (5.7) 247(12.5)1 28 (7.0) :.81 (7.9)1 12 (2.5) 262 (7.5) 50 (7.8) 273 (3.6)

West 42 (7.4..) 257 (3.6) 11 (2.8) 251 (7.7)1 24 (6.3) 26o (2.8)1 14 (3.7) 264(10.6)1 43 (5.6) 277 (5.2)

STATES
Alabama 58 (3.0) 254 (13) 24 (3.3) 244 (32) 26 (3.0) 251 (24) 11 (1A) 242 (5.6) 41 (3.0) 288 (1.6)

Arizona 52 (3.3) 259 (1.9) 10 (1.8) 250 (4.5) 14 (13) 280 (3.7) 7 (1.3) 252 (3.9) 51 (2.8) 271 (2.0)
Arkansas CO (3.3) 259 (1.2) 17 (2.7) 248 (3.4) 18 (2.5) 254 (2.7) 0 (2.3) 259 (5.1)i 33 (2.8) 273 (2.1)

California 40 (2.1) 251 (1.7) 21 (2.5) 248 (2.7) 25 (3.1) 259 (22) 17 (2.7) 283 (5.0) 48 (2.4) 273 (2.4)
Colorado 37 (3.0) 262 (1.7) 7 (1.2) 259 (4.5) 20 (3.1) 269 (2.4) 14 (2.0) 271 (2.8) 51 (3.5) 276 (1.7)
Connecticut 41 (3.4) 288 (1.9) 28 (3.3) 263 (3.8) 27 (2.9) 268 (2.5) 16 (3.2) 279 (3.3) 48 (2.6) 287 (1.6)

Delaware 43 (1.5) 255 (1.3) 20 (1.1) 251 (2.2) 17 (0.9) 258 (1.9) 17 (0.7) 274 (2.0) 39 (1.1) 285 (1.5)

District of Columbia 47 (0.9) 231 (1.4) 25 (0.8) 217 (1.8) 25 (0.9) 229 (1.9) 31 (0.8) 220 (1.7) 46 (1.0) 251 (1.4)

Florida 56 (2.4) 253 (1.6) 19 (2.3) 240 (2.9) 18 (2.4) 255 (2.7) 16 (2.0) 258 (3.1) 42 (2.2) 279 (2.0)

Georglti 57 (2.7) 255 (1.6) 33 (2.6) 242 (22) 30 (2.8) 255 (2.5) 24 (2.8) 258 (3A) 47 (2.2) 272 (2.0)
Hawaii 48 (1.0) 248 (1.2) 15 (03) 239 (2.5) 17 (0.7) 264 (12) 9 (0.8) 250 (3.2) 29 (OA) 283 (1.4)

Idaho 46 (1.8) 271 (1.1) 10 (1.1) 288 (2.5) 14 (0.7) 289 (2.2) 9 (0.8) 273 (3.3) 58 (1.5) 251 (03)
Illinois 41 (4.3) 257 (2.7) 17 (3.4) 235 (9.0)1 29 (4.0) 255 (3.8) 14 (3.0) 253 (8.3)1 55 (3.5) 272 (2.2)

Indiana 55 (2.8) 266 (1.9) 9 (1.9) 255 (42)1 15 (2.4) 263 (2.8) 4 (1.3) 282 (5.0)1 45 (23) 284 (1.9)
Iowa 48 (4.1) 278 (1.7) 14 (2.8) 272 (4.7) 25 (3.5) 282 (2.8) 4 (1.7 293 (8.6)1 49 (4.4) 284 (2.1)

Kentucky 58 (3.8) 255 (1.5) 19 (3.0) 257 (3.4) 25 (3.4) 258 (2.5) 15 (2.7) 262 (2.9) 46 (2.9) 272 (1.8)

Louisiana 57 (4.4) 248 (1$) 13 (2.3) 232 (5.2) 14 (2.4) 238 (4.1) 11 (2.2) 243 (7.4) 59 (2.7) 252 (1.6)

Maryland 35 (2.6) 249 (1.9) 21 (2.6) 237 (3.9) 22 (2.5) 254 (3.1) 14 (2.0) 257 (43) 51 (2.4) 283 (2 1)

Michigan 44 (3.7) 259 (2.3) 12 (2.2) 247 (4.6) 20 (2.9) 261 (3.0) 10 (2.1) 259 (7.4)1 47 (3.0) 277 (22)
Minnesota 36 (3.3) 275 (1.8) 12 (2.2) 206 (4.1) 19 (3.0) 270 (2.5) 8 (1A) 287 (3.3)1 SO (3.2) 285 (1.5)

Montana AO (2.8) 230 (2.0) 9 (1.0) 277 (5.7) 31 (2.5) 258 (1.5) 13 (2.3) 287 (3.0) 58 (3.0) 281 (1.5)

Nebraska 41 (3.0) 277 (1.4) 12 (2.3) 278 (3.2) 19 (2.6) 279 (13) 8 (1.5) 287 (3.3) 51 (3.5) 282 (13)
New Hampshire 36 (13) 269 (1.9) 15 (0.9) 261 (2.0) 27 (1.4) 272 (2.2) 16 (0.8) 269 (3.8) 47 (13) 284 (1.8)

NOW Jersey 50 (3.4) 263 (1.5) 24 (3.1) 255 (3.2) 37 (3.2) 284 (11) 14 (1.6) 283 (3.7) 55 (2.8) 280 (2.0)
New Mexico 54 (1.2) 254 (1.0) 16 (1.1) 245 (3.1) 25 (1.1) 256 (2.0) 14 (0.9) 255 (3.3) 53 (1.2) 267 (1.4)

New York 44 (3.7) 255 (2.2) 13 (2.3) 258 (4.9) 40 (3.0) 265 (2.7) 24 (2.8) 272 (3.9) 49 (3.0) 274 (2.0)

North Carolina 49 (2.7) 246 (1.4) 17 (2.3) 228 (3.2) 17 (2.4) 254 (2.5) 13 (2.2) 251 (4.0) 44 (2.6) 273 (1.8)

North Dakota 49 (32) 283 (1.9) 13 (2.6) 277 (5.0)1 23 (3.0) 280 (1.8) 9 (2.6) 286 (3.7)1 56 (3.4) 281 (12)
Ohio 48 (3.7) 261 (1.8) 17 (2.8) 243 (4.2) 23 (3.1) 264 (2.7) 13 (2.3) 270 (4.4) 50 (3.0) 277 (1.8)

Oklahoma 58 (3.6) 263 (1.A) 11 (2.5) 258 (3.5)1 17 (2.8) 282 (2.4) 3 (1.8) 284 (8.7)1 55 (3.4) 270 (1.8)

Oregon 34 (3.0) 287 (2.3) 13 (2.2) 265 (4.7) 19 (2.1) 271 (2.9) 17 (;.!) 287 (3.7) 43 (2.7) 289 (1.5)

Pennsylvania 47 (3.0) MO (1.7) 15 (22) 252 (3.7) 17 (2.7) 259 (2.6) 8 (1.1) 266 (3.5) 48 (2.8) 283 (1.9)

Rhode island 52 (1.0) 252 (0.7) 13 (05) 250 (2.8) 17 (0.7) 261 (2.1) 10 (0.5) 274 (2.8) 43 (1,0) 286 (1.1)

Tem 61 (3.5) 257 (1.7) 29 (3.7) 246 (3.0) 37 (3.0) 257 (2.4) 20 (2.5) 259 (4.4) 52 (2.8) 264 (1.9)

Virginia 46 (2.4) 256 (1.8) 12 (2.0) 245 (3.9) 18 (2.1) 266 (3.5) 10 (1.8) 270 (5.0) 52 (23) 282 (2.3)

West Virginia 48 (3.7) 25$ (1.B) 13 (2.4) 241 (3.8) 14(2.6) 252 (2.5) 8 (2.0) 259 (3.7)1 41 (2.6) 275 (1.7)

Wisconsin 37 (3.4) 272 (1.9) 11 (2.5) 264 (4.3)1 17 (2.7) 278 (2.9) 8 (1.8) 284 (3.7)1 48 (3.7) 284 (2.2)

Wyoming 42 (12) 274 (0.9) 7 (0.4) 258 (3.7) 15 (0.9) 274 (1.5) 0 (0.7) 278 (2.6) 4,8 (1.3) 282 (1.3)

TERRITORIES
Guam 55 (03) 231 (1.0) 24 (0.7) 233 (2.0) 22 (0.9) 253 (13) 12 (0.8) 243 (3.4) 37 (0.8) 255 (1.1)

Virgin Islands 53 (1.1) 227 (1.1) 35 (0.7) 216 (1.8) 11 (0.2) 219 (1.8) 11 (0.4) 197 (2.8) 47 (0.8) 227 (1.0)

The standard errors of the estimated )3ercentages and proficiencies appe,ar in parentheses. ,It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or mmus two standard errors of the estimate
for the sample. ***Sample size insufficient to permit reliable ,estimate. T*e.wert fewer than 62 students. I Interpret with caution

the nature d the sample does not allow accurate determination of the variability of this estunated statistic_
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CURRICULAR EMPHASIS IN SKILL AREAS AT GRADES 4 AND
8 IN THE NATION AND AT GRADE 8 IN THE STATES

Because the recommendations for mathematics education reform stress altering

curricular and instructional emphases to help students learn to reason, to think

productively, and to communicate in mathematical situations, NAEP asked

teachers of fourth and eighth graders participating in the assessment to indicate
the degree of emphasis they placed on four skill areas -- learning mathematics

facts and concepts, learning procedures needed to solve problems, developing
reasoning ability to solve problems in unique or unfamiliar situations, and

learning how to communicate ideas in mathematics effectively. The results for

grades 4 and 8 for the national samples of students in public and private

schools are presented in TABLE 9.

TABLE 9 Teachers' Reports of Mathematics Skills Emphasized

Heavy Emphasis Moderate Emphasis Lktle or No Emphasis

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent or
Students

Average
Proficiency

Learning Facts and Concepts

Grade 4 91 (1.4) 217 (0.7) 8 (1.3) 218 (2.9) 0 (0.2) -
Grade 8 57 (3.0) 266 (1.8) 6 (4.3) 265 (1.6) 7 (1.1) 274 (5.3)

Learning Skills and Procedures

Grade 4 85 (1.4) 218 (0.8) 15 (1.4) 215 (1.9) 0 (0.1) -
Grade 8 68 (2.8) 266 (1.6) 29 (2.7) 266 (1.7) 3 (0.8) 270 (5.3)

Developing Reasoning and Analytic
Ability

Grade 4 41 (2.3) 217 (1.2) 49 (2.3) 217 (1.1) 11 (1.6) 218 (1.9)

Grade 8 28 (4.0) 274 (2.1) 42 (2.7) 263 (1.4) 14 (1.4) 253 (2.5)

Learning How to Communicate
Ideas Effectively

Grade 4 36 (3.0) 216 (1.3) 45 (2.7) 218 (1.3) 19 (2.3) 219 (13)

Grade 8 37 (2.9) 269 (23) 45 (2.9) 266 (1.5) 17 (1.7) 261 (1.7)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
suit population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.
When the proportion of students is 0 percent, the standard error is inestimable. However, in the table, percentages leas than 03 percent were
rounded to 0 percent.
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At both grades 4 and 8, students across the nation were receiving much
more emphasis on learning facts and concepts and learning procedures than

they were on learning to reason or to communicate in mathematics.
Considerable percentages of fourth and eighth graders were receiving heavy

emphasis on both learning facts and concepts and learning procedures. Tbotse

emphases appeared to exist across classrooms, regardless of students' ability

levels.

In contrast, teachers at both grades reported providing fewer than half their

students with heavy instructional emphasis on developing reasoning and

analytic abiiy. Further, they reported that more smdents in high-ability
classes received emphasis in this azza than did those in other classes. For
example, 69 percent of the eighth graders in high-ability classes as compared to
28 percent in low-ability classes, received heavy emphasis on reasoning and
analytic ability. According to teachers' own reports, 30 percent of the eighth
graders in low-ability classes were receiving little or no emphasis in reasoning

strategies.

At both grades, teachers reported that approximately one-third of their

students were receiving heavy emphasis in mathematics communication, and

that about one-fifth were receiving little or no emphasis. Although there
seemed to be little difference in the degree of this emphasis according to class

ability level at grade 4, more eighth graders in high-ability classes than in low-

ability classes received emphasis in how to communicate mathematically.

The results for the eighth-grade students attending public schools across the

statel are shown in TABLE 10 for teachers' reporting a high degree of
emphasis in each skill area. In all the participating states except the District of

Columbia, teachers of eighth graders attending public schools reported that

more students were receiving emphasis in facts and procedures skills than in

reasoning and communication, although the pattern was less clear-cut in

California, Colorado, Maryland, and Oregon. In only California, Colorado, the

District of Columbia, Georgia, and Maryland were even half the eighth graders

receiving heavy instructional emphasis in how to apply their reasoning to solve

new problems. Across the states for public-school students at grade 8, even
less emphasis tended to be placed on the ability to communicate mathematics

ideas effectively than on developing the reasoning ability necessary to apply

mathematics to unfamiliar and unique situations.
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TABLE 10 Teachers' Reports ea Pladng Heavy Instnicticnal Emphasis on Specific
Mathematics Skills and Abilities

Leambig Mathenuitics
Focal and Concepts

Learning Sidle and
Procedures Heeded to

Solve Problems

Developing Reasoning
Ability to Soho thique

Problems

Learning How to
Communicate Ideas in

Mathematics Electively

GRADE 8
PUBLIC SCHOOLS

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Parcett of
Students

Average
Proficiency

Percent of
*Went*

Average
Mildew

NA110N 55 (4.2) 284 (2.1) 67 (3.9) 264 (1.9) 45 (3.4) 269 (2.7) 37 (3.6) 264 (3.1)
Northeast 57(12.8) 268 (6.5)1 59(13.7) 269 (4.8)1 47(10.7) 272 (8.0)1 25 (8.7) 250(15.2)1

Southeast 69 (9A ) 260 (2.6) 74 (8.2) 258 (2.9) 49 (6.8) 265 (5.1) 47 (8.0) 256 (4.3)1

Central 41 (7.7) 263 (5.1) 55 (6.2) 264 (3.9) 29 (4.7) 273 (55) 23 (8.1) 264 (7.8)1
West 53 (5.7) 285 (4.3) 69 (5.4) 265 (3.7) 54 (8.0) 270 (4.4) 48 (5.8) 271 (5.0)

STATUS

Miasma 00 (4.2) 253 (1.0) 70 (32) 254 (1.5) 48 (3.7) 258 (1.8) 4$ 267 (2.0)
.2101Arizona 5$ ($0) 255 (1A) SD (2.7) 259 (I2) 43 .261 (2.4) 38 (2.9) (24

Arkansas 61 (3.5) 25$ (1.2) 105 (3.7) 258 (1.3) 38 (3.1) 286 (1.7) 31 (2.4) 985 (2.4)
Ca Mamie 54 (22) 257 (10) 51 ($.4) 250 (1.6) 50 OA 20 OM 41 PA 2$4 Oh"
Colorado 52 (3.2) 265 (1.8) 64 (3.1) 267 (1.6) 50 (3.1) 273 (1.5) 45 (2.9) 272 (1.5)
Connecticut 53 (3.3) 270 (1.8) 61 (3.2) 272 (1.5) 47 (3.1) 252 (1.6) 41 (3.1) 279 (1.7)
Delaware 80 (1.8) 263 (1.1) 61 (1.7) 265 (1.1) 47 (13) 273 (1.3) 37 (1.4) 275 (1.7)
District of Columbia 62 (1.1 ) 232 (0.9) 68 (0.9) 233 (1.0) 85 (1.1) 236 (1.0) 63 (1.0) 236 (1.0)
Florida 62 (3.1) 257 (1.8) 68 (2.8) 258 (1.6) 46 (2.6) 287 (2.0) 43 (3.1) 262 (2.0)
Georgie OS (2.5) 256 (1.5) 72 (2.5) 258 (1.8) 50 (2.4) 285 (1.9) 52 (32) 281 (1.8)

Hawaii 00 (0.9) 252 (0.9) SS (1.0) 253 (0.9) 42 (0.8) 264 (1.2) $4 (1.0) ,264 (1.3)
Idaho 59 (1.4) 271 (0.9) le (2.3) 273 (1.0) 39 (1.5) 2110 (1.1) 41 41)
Ulinols 61 (4.0) 281 (2.5) 89 (3.8) 261 (2.3) A$ (3.9) 271 (1.9) $5 (3.9) 255 PA
MOMS 65 (2.8) 285 (1.7) 09 (3.3) 266 (10) 35 (3.4) 281 7) $5 (3.7) 276 (2.8)
Iowa 54 (4.2) 278 (1.6) 64 (4.0) 279 (1.5) 38 (4.2) 284 (2.0) 28 (3.6) 285 (2.5)
Kentucky 72 (3.5) 258 (1.5) 89 (3.3) 256 (IS) 44 (3.4) 265 (1.8) 44 (3.7) 262 (2.4)
Louisiana 64 (3.7) 244 (1.6) 88 (3.8) 245 (1.8) 38 (3.9) 251 (1.9) 40 (4.3) 248 (2.4)
Maryland 55 (2.8) 280 (1.9) 64 (2.7) 261 (1.8) 53 (2.8) 271 (2.3) 48 (3.2) 268 (22)
Michigan 58 (3.4) 265 (1.8) 64 (3.4) 266 (1.8) 43 (3.8) 271 (2.4) 35 (3.2) 270 (2.8)
Minnesota 41 (3.3) 278 (1.6) 62 (32) 277 (1.3) 36 (3.3) 283 (1.9) 29 (3.4) 202 (2.3)
Montana 52 (2.9) 280 (1.2) 58 (2.5) 280 (1.2) 45 (2.8) 284 (12) 33 (2.0) 208 (1.8)
Nebraska 57 (2.3) 273 (1.4) 62 (3.2) 279 (12) 39 (3.1) 283 (14) 31 (2.9) 282 41.3)

New Hampshire 53 (1.9) 274 (1.1) 122 (1.8) 273 45 (1.8) 282 (1.3) 37 (1.7) 231 (14)
New Jersey 70 (3.0) 270 (1.8) 72 (2.9) 289 (1.5) 40 (3.5) 278 (2.2) 49 (3.8) 278 (2.2)
New Mexico 81 (1.1) 256 (1.1) 70 (1.0) 256 (0.9) 48 (1.5) 2641 (12) 40 (1.4) 263 (1.4)
New York 56 (3.6) 261 (2.1) 63 (3.6) 260 (2.1) 41 (3.0) 271 (2.4) 37 (33) 264 (2.6)
North Carolina ss (3.4) 250 (1.5) 65 (3.4) 251 (1.3) 46 (3.2) 282 (1.7) 44 (3.1) 268 (1.7)
North Dakota 49 (3.7) 283 (2.1) 64 (2.6) 284 (1.5) 33 (2.9) 288 (1.8) 25 (2.9) 286 (1.9)
Ohio 59 (3.4) 265 (1.9) 67 (3.5) 266 (1.4) 42 (3.6) 273 (2.3) 36 (4.0) 271 (2.3)

Oklahoma 64 (3.7) 283 (1.3) 68 (3.5) 265 (1.3) 41 (3.4) 270 (1.8) 40 (4.0) 200 (1.7)
Oregon 52 (3.2) 272 (1.7) 56 (3.3) 272 (1.6) 49 (3.2) 281 (1.7) 38 (2,8) 279 (2.2)

Pennsylvania 85 (3.4) 270 (1.9) 75 (2.2) 267 (1.8) 48 (3.8) 275 (2.5) 43 (3.5) 275 (2.8)

Rhode island 59 (1.2) 260 (0.6) 65 (1.0) NO (0.8) 43 (1.3) 274 (1.1) 37 (1.3) 286 (1.2)
Texas 61 (3.1) 256 (1.8) 68 (3.4) 256 (1.7) 45 (3.1) 281 (2.2) 42 (3.1) 257 (2.8)

Virginia 64 (2.9) 265 (1.7) 75 (2.6) 263 (1.5) 48 (23) 275 (2.4) 48 (2.9) 271 (2.4)
West Virginia 62 (2.9) 256 (12) 69 (3.3) 257 (12) 44 (3.5) 265 (1.9) 38 (3.1) 263 (2.2)

Wisconsin 53 (4.1) 273 (1.5) 63 (3.6) 274 (1.9) 38 (2.9) 283 (1.7) 24 (3.0) 282 (2.9)

Wyoming 4$ (1.9) 273 (0.9) 61 (1.8) 272 (0.0) 37 (1.2) 280 (1.1) 37 (1.1) 279 (1.0)

TERRITORIES
Guam 42 (0.0) 230 (1.0) 37 (0.8) 241 (1.2) 15 (0.7) 258 (2.6) 19 (0.4) 243 (1.8)
Virgin Islands 43 (0.9) 214 (0.9) 55 (0.9) 217 (0.7) 30 (0.7) 221 (0.8) 30 (0.6) 221 (1.0)

The standard errors of the estimated percentages and proficiencies appe,ar in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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STUDENT COURSE TAKING AT GRADE 12 IN THE NATION

The twelfth graders were asked about their course taking in algebra, calculus,
geometry, and statistics/probability in grades 9 through 12. The results showed

a substantial increase in average proficiency with each course taken in the

sequence from no algebra, pre-algebra, Algebra I, Algebra II, Algebra III/pre-

calculus, and calculus. However, as shown in TABLE 11, which provides the

percentages of students taking these courses by demographic subgroup, students

in subgroups with lower average mathematics proficiency showed considerable

attrition in the course-taking pipeline.
In general, few high-school seniors had taken Algebra III/pre-calculus, and

even fewer reported going on to calculus. However, nearly one-fourth of the

Asian/Pacific Islander twelfth graders had taken Algebra III/pre-calculus or

both Algebra III/pre-calculus and calculus, as well as 18 percent of the students
attending schools in advantaged urban communities, 18 percent of the students

in the Northeast, 19 percent of those having at least one parent who had

graduated from college, and 19 percent of those in academic high-school

programs. In contrast, 6 percent of the Black twelfth graders and 8 percent of

the Hispanic twelfth graders had taken Algebra III/pre-calculus courses.

Similarly, very few students whose parents were less well-educated had taken

Algebra III/pre-calculus, and virtually none of the students in general or
vocational/technical high school programs reported taking these more advanced

courses. On the other hand, for Algebra 111/pre-calculus and calculus, there

were no gender differences in either course taking or average proficiency.

Regarding other high-school mathematics courses, there was also a strong

relationship between students' geometry proficiency and whether they had

studied geometry and trigonometry. However, 28 percent of the high-school

seniors had not studied a year of geometry, 55 percent had studied geometry

but not trigonometry, and only 17 percent had additional course work in

trigonometry. For geometry, course-taking patterns by subgroup tended to
parallel those for algebra, except fewer females were likely to go on to

trigonometry. Only about 12 percent of the high-school students reported even

a semester of course work in statistics and probability. In statistics and

probability, there were few differences in course-taking patterns by subgroup,

except students in the Northeast were more likely to have taken a semester of

course work than students in the other three regions of the country.

PAGE 32

G



TABLE 11 Algebra and Calculus Course Taking: Grade 12

Have Not
Studied Algebra

Only Taken
Pre...Algebra

Oady Taken
Algebra I

Taken Mgebra
II but not
beyond

Taken Algebra III
or Pr/Walk:Wu
but not Calculus

_

Takes
Calculus

Percent of
Students

Percent of
Students

Permed of
Students

Percent of
Students

Peretst of

A
Students

Percent of
&Watts

,-

Nation 9 (0.7) 8 (0-5) 27 (1.0) 43 (1.3) 9 (0.7) 4 (0.4)

White 8 (0.8) 8 (06) 26 (1.2) 45 (22) 10 (0.8) 4 (0.4)
Black 10 (1.3) 9 (1.2) 34 (2.0) 41 (2.2) 5 (1.0) 1 (0.4)

Hispanic 14 (1.9) 12 (1,5) 30 (21) 36 (15) 5 (1.0) 3 (0.8)

Asian/Padfic Islander 5 (1.3) 8 (3.8) 23 (3.8) 41 (4.7) 17 (3.6) 7 (3.2)

Advantaged Urbur 1 4 (1.2) 8 (1.6) 22 (2.4) 48 (2.2) 12 (1.9) 6 (1.6)
Disadvastaged Urban 9 (1.6) 10 (1.8) 34 (3.4) 39 (2S) 5 (1.0) 3 (0.9)
Extreme Rural 1 13 (2.4) 8 (2.6) 25 (2.5) 45 (3.4) 7 (2.3) 2 (0.8)

Other 8 (0.7) 8 (0.6) 27 (1.2) 43 (1.7) 10 (0.9) 4 (0.4)

Public Schools 9 (0.8) 9 (0.6) 28 (1.1) 42 (1.4) 8 (0.8) 3 (0.4)

Private Schools 2 (0.7) 4 (1.1) 23 (2.1) 50 (2.9) 16 (1.9) 5 (1.1)

Male 10 (0.9) 8 (0.6) 27 (1.1) 41 (1.4) 9 (0.8) 4 (0.5)

Female 7 (3-7) 9 (0.7) 28 (1.4) 45 (1.4) 9 (0.7) 3 (0.4)

Northeast 8 (1.1) 6 (0.7) 27 (2.3) 41 (3.4) 12 (1.5) 6 (1.0)

Southeast 10 (1.6) 6 (0.7) 26 (2.2) 49 (2.8) 7 (1.2) 2 (0.3)

Cestral 9 (1.8) 11 (1.0) 29 (1.9) 39 (1.9) 9 (1.4) 3 (0.5)

West 7 (0.9) 10 (1.3) 27 (1.7) 44 (2.0) 8 (1.3) 3 (0.7)

Did Not Finish H.S. 20 (2.1) 14 (1.9) 34 (2.3) 28 (3.1) 3 (1.0) 1 (0.2)

Graduated H.S. 13 (1.5) 11 (1.2) 32 (1.7) 37 (2.1) 6 (0.7) 1 (0.3)

Some Ed. After ELS. 6 (0.8) 9 (1.1) 27 (1.7) 46 (2.0) 9 (1.0) 3 (0.5)

Graduated College 5 (0.7) 5 (tr.') 24 (1.3) 48 (1.6) 13 (1.0) 6 (0.7)

Academic 2 (0.3) 3 (0.4) 22 (1.4) 54 (1.7) 14 (0.9) 5 (0.6)
GOMM 16 (13) 15 (1.3) 35 (1.6) 30 (1.3) 3 (0.6) 1 (0.3)

VocationabTechnkal 25 (2.1) 16 (21) 39 (3.2) 19 (23) 1 (0.4) 0 (0.3)

Courses taken were defined as those subjects studied for at least one year. The standard errors of the estimated pace- 1,At and proficiencies appear in
parentheses. It can be said with 95 percent certainty that for each population of interest, the value for the whole population is within plus or M1131111 two

standard errors of the estimate for the sample. Population percentages may not total 100 percent due to rounding. ilmerptet with caution-the nature of
the sample does DOI allow accurate determination of the varisbility of the results for these population subgroups.

SUMMARY OF MATHEMATICS CURRICULUM AND COURSE
TAKING ACROSS THE GRADES

In summary, the curriculum results--reported largely by teachers--depict a

curriculum in which less than half the fourth graders were receiving heavy

instructional emphasis in any of the five content areas. The most emphasis was
in numbers and operations, followed by measurement, geometry, and data

analysis (primarily reading graphs and tables). Few were introduced to the
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concepts underlying algebra. Almost all of the fourth graders were given

heavy instructional emphasis in learning facts and concepts, and substantial

proportions were given heavy emphasis in learning procedures. Much smaller

percentages were given heavy instructional emphasis in reasoning and

communicating in mathematics, although the emphasis in skill areas did not

differ across the ability levels of students' classes.
At grade 8, students reported being in one of three courses, with more than

half in eighth-grade mathematics and the remainder in pre-algebra or algebra

courses. This data agreed with teachers' reports, which indicated that

approximately half the students were receiving heavy instructional emphasis in

numbers and operations and the other half were receiving heavy emphasis in
algebra. Eighth graders were still being given much more instructional
emphasis in facts and procedures than they were in mathematics reasoning and

communicaiion, and teachers reported differing amounts of emphases in these

areas by the ability level of the class. Substantial percentages of eighth-graders

in low-ability classes were being given no instructional emphasis in these areas

highlighted in the research as necessary for effective mathematics teaching.
Although there were variations, the curricular patterns shown for eighth graders

across the nation attending public and private schools prevailed across the

participating states for eighth-grade students attending public schools.

Nine percent of the high-school seniors reported never having taken
algebra, and 43 percent reported persevering only through Algebra II before

discontinuing their algebra coursework. Only 13 percent reported taking

Algebra III/pre-calculus, and only 4 percent of these also taking calculus. The
majority (55 percent) had taken geometry, but only 12 percent had studied even

a semester of statistics.
Course-taking patterns, beginning with the differentiation of students in the

eighth grade, were quite distinct by demographic subgroup, with
proportionately more Asian/Pacific Islander students, those in advantaged urban

schools, and those with more well-educated parents tending to continue in the

mathematics pipeline. Black and Hispanic students, those attending schools in

disadvantaged urban communities, and those with less well-educated parents

displayed a disproportionately high rate of attrition. There appeared to be few

gender differences in course-taking patterns.
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MATHEMATICS INSTRUCTION AT GRADES 4 AND 8 IN THE
NATION AND AT GRADE 8 IN THE STATES

Teachers reported that most students were working problems textbooks or

worksheets on a daily basis and that more innovative activities were used less

frequently. Small-group work and use of mathematics tools, such as geometric
shapes and rulers were not widespread, nor was the use of calculators even

by the eighth grade, where arithmetic should be well in hand.

Most students were never asked to write reports or do mathematics
projects, and hardly any regularly used a computer in mathematics class.

These findings provide considerable contrast with the recommendations for

revitalizing mathematics instruction described by educators and researchers.'

According to their recommendations, effective mathematics instruction would

include helping all students learn to think mathematically through group and

individual projects that stress the application of mathematics, and incorporate

the use of calculators and computers to engage students and facilitate their

efforts with more complex problems and solutions.

ABILITY GROUPING FOR MATHEMATICS INSTRUCTION

Although fourth graders were not typically grouped by ability as a
matter of school policy, their teachers reported that more than half were
in classes with students of similar ability, most probably as a result of
external factors such as the socioeconomic standing of the community.
At grade 8, more than two-thirds of the students were grouped as a
matter of policy, since students were placed into differential
mathematics curricula.

In almost all participating states, with the exception of Montana,
Nebraska, North Dakota, and the Virgin Islands, at least half of the
eighth graders attending public schools were assigned to mathematics

"Curriculum and Evaluation Standards for School Mathematics (Reston, VA: National Council of Teachers of
Mathematics, 1991).

Professional Standards for Teaching Mellsrmvicc (ReSt012, VA: National Counal of Teachers of Mathematics, 1991).

Reshaping School Mathanatics: A Philosophy and Framework foe Curricuhan (Washintoo, DC Mathematical
Sciences Education Board and National Research Council, National Academy Press, 1990).

Everybody Counts: A Report I o the Nation on the Future of Mathernatias Education, Lynn Steen, editor (Washington,
DC Natk)421 Research Council, National Academy Press, 1989).

PAGE 35

63



classes by some form of ability grouping. Connecticut, Hawaii,
Maryland, Oregon, Rhode Island, and Guam grouped more than 85
percent of their eighth graders by ability.

At grade 12 58 percent of the students reported being enrolled in an
academic high-school program, 34 percent in a general program, and 8
percent in a vocational/technical program. For those high-school seniors
in an academic high-school program, less than three-fourths reported
taking Algebra II.

INSTRUCTIONAL MATERIALS

Teachers reported asking most students to work problems from
textbooks on a daily basis (64 percent of the fourth graders and 71
percent of the eighth graders) and asking many students to work
problems from worksheets at least several times a week (62 percent of
the fourth graders and 38 percent of the eighth graders). The use of
worksheets in eighth-grade classiooms was much more prevalent for
low-ability than high-ability classes.

Teachers reported that approximately half or more of the students
worked in small groups at least once a week (63 percent of the fourth
graders and 49 percent of the eighth graders), but students tended to
report less small-group work -- 33 percent of the fourth graders and 28
percent of the eighth graders reported working in small groups on a
weekly basis. Only 34 percent of the twelfth graders taking
mathematics reported working in small groups at least once a week.

Teachers reported using mathematics tools such as geometric shapes or
rulers with approximately half the fourth graders and 28 percent of the
eighth graders on a weekly basis. Here students were in better
agreement with their tenhers, with 43 percent of the fourth graders, 30
percent of the eighth graders, and 27 percent of the twelfth graders who
were taking mathematics reporting that they used such tools on a
weekly basis.

In contrast to the heavy reliance on textbooks and worksheets, 70
percent of the eighth graders and twelfth graders who were taking
mathematics reported that they never wrote reports or did mathematics
projects. Teachers were less willing to report total absence of these
activities but did report that 43 percent of the eighth graders were never
asked to engage in these activities in mathematics class.
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The pattern of substantial reliance on textbook.s and worksheets and
limited use of some of the more innovative strategies recommended in
the mathematics-reform literature also tended to prevail across the states
participating in NAEP's 1990 Trial State Assessment.

TESTING IN MATHEMATICS CLASSES

Teachers reported that 48 percent of the fourth graders and 60 percent
of the eighth graders were given teacher-generated tests about once a
week or even more frequently. They also reported occasional use of
state- or district-mandated tests and administering other published tests.

Fifty-two percent of the fourth graders, 71 percent of the eighth graders,
and 70 percent of the twelfth graders taking mathematics reported being
tested about once a week or even more frequently.

Mathematics instruction in the participating states also appeared to be
characterized by considerable testing. For example, in Alabama,
Louisiana, New Hampshire, and Rhode Island, teachers reported
administering teacher-generated tests to more than two-thirds of their
eighth-grade students about once a week. In general, those students
tested the most frequently tended to have lower average proficiency.

RESOURCES IN MATHEMATICS CLASSES

According to their teachers, only 13 percent of the fourth-grade students
and 19 percent of the eighth-grade students were in classrooms with all
the necessary resources. Thirty-eight percent of the fourth graders and
28 percent of the eighth graders were in classrooms where teachers
reported receiving only some or none of the necessary resources. For
schools in disadvantaged urban communities, these figures were 48
percent and 40 percent, respectively, for fourth and eighth graders.

In no single state participating in the 1990 Trial State Assessment
Program, were more than one-third of the public-school eighth graders
in classrooms where teachers reported receiving all the necessary
resources. The students in the most poorly supplied classrooms tended
to have lower average proficiency than their counterparts in classrooms
where teachers reported receiving more resources.
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CALCULATORS AND COMPUTERS IN MATHEMATICS
CTASSROOMS

According to their teachers, only 3 percent of the fourth graders and 19
percent of the eighth graders were permitted unrestricted use of
calculators in mathematics class.

For all but three state participants (the District of Columbia, Oregon,
and Wyoming), fewer than one-third of the eighth graders attending
public schools were permitted unrestricted use of calculators. In every
participating Southeastern state, fewer than 15 percent of the students
were permitted unrestricted use of calculators although states from other
regions also reported similar policies. Within the states, the data
consistently showed that eighth graders who were permitted use of
calculators had higher average mathematics proficiency.

Calculator use appears relatively infrequent in fourth-grade classrooms.
According to their teachers, only 6 percent of the fourth graders were
asked to use a calculator several times a week and 47 percent were
never asked to do so. Sixty-two percent of the fourth graders reported
never using a calculator for mathematics.

At grade 8, teachers reported that 30 percent of the students used a
calculator at least several times a week, while 22 percent never did.
Thirty-nine percent of the eighth graders reported never using a
calculator in mathematics class, as did 14 percent of the twelfth graders
taking mathematics.

Across the states, calculator use varied dramatically for eighth graders
attending public schools. At the high end of the continuum were Iowa,
Minnesota, Montana, Nebraska, North Dakota, Oregon, Wisconsin, and
Wyoming, with the majority of both teachers and students repnrting
frequent calculator use. Students in these states also performed
relatively well. The low-use states appeared to be concentrated in the
Southeast, with another cluster in the Northeast.

Although more than half of the fourth graders demonstrated some
degree of success in using the four-function calculator provided for use
with portions of the assessment, the eighth and twelfth graders had more
difficulty with the scientific calculator that they were provided. Forty-
four percent of the eighth graders and 30 percent of the twelfth graders
demonstrated knowledge of both when and how to use a calculator.

GC
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Except in the two territories, student success iii calculator usage did not

vary much across statesfrom 40 percent in the high-performance group
in Hawaii to 56 percent in North Dakota.

Computer use in mathrmatics classes was even more infrequent than

calculator use. Most hers reported that computers were difficult to

access. However, in contrast to results for calculators, computers
seemed to be used more frequently in the fourth grade than in the
higher grades. Teachers reported that 49 percent of the fourth graders
used a computer in mathematics class at least once a week, although
they also reported that 26 percent never did. At grade 8, teachers
reported that only 18 percent of the students used a computer at least

once a week and that the majority (52 percent) never did.

From students' perspective, 50 percent of the fourth graders, 69 percent
of the eighth graders, and 66 percent of the twelfth graders taking
mathematics reported never using a computer in mathematics class.

For the states participating in the Trial State Assessment Program,
teachers reported low availability of computers in publ:c-school eighth-
grade mathematics classrooms. The majority of the eighth graders

never used a computer in mathematics class in many of the states.

STUDENTS' MATHEMATICS TEACHERS

Students' mathematics teachers appeared to be experienced, mooning 14

years average teaching experience in mathematics at both grades 4 and 8.

Four-fifths of the fourth graders were taught mathematics by White
teachers and by female teachers. At grade 8, 91 percent were taught by
White teachers, but only about half were taught by female teachers (58

percent).

Sixty-four percent of the fourth graders were taught t,y teachers with the
highest certification, although gl percent were taught by teachers

certified in education rather than mathematics. Sixty-five percent of the
eighth graders were taught by teachers with the highest certification; 78

percent were taught by teachers certified in mathematics.

Sixty-four percent of the fourth graders were taught mathematics by
teachers with a bachelor's degree and 36 percent by teachers with a
master's or specialist's degree. At grade 8, 55 percent of the students
were taught by teachers with a bachelor's degree, 44 percent by teachers
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with a master's or specialist's degree, and 1 percent by teachers with a

doctorate or professional degree.

The vast majority of fourth graders (83 percent) were taught by teachers
who had majored in education. In contrast, 39 percent of the eighth
graders bad teachers who were mathematics majors, 38 percent had

teachers who were education majors, and 23 percent had mathematics
teachers with some other major.

Fourth graders had teachers who reported limited course work in
mathematics. For example, 41 percent reported no course work in
number systems and numeration, 62 percent no course work in
geometry, 82 percent no course work in advanced algebra, and 53
percent no course work in probability and statistics.

The teaLhers of eighth graders reported more course work, but still
about one-fifth reported no course work in number systems and
numeration or in geometry. Thirty percent reported no course work in
advanced algebra, and 15 percent reported no course work in probability

and statistics.

Teachers of 31 percent of the fourth graders and 13 percent of the
eighth graders reported no time spent on in-service education in
mathematics or the teaching of mathematics during the last year before

the assessment.

Across the states participating in the Trial Assessment Program, there
was tremendous variation in teachers' preparation and training, although

the patterns tended to be similar to those for eighth graders nationally.
Within states, there was a tendency for the better-performing students to
have teachers with more depth and breadth of course work in
mathematics, as well as more in-service education in mathematics.

STUDENTS' PERCEPTIONS OF MATHEMATICS

In general, most students at all three grades had positive perceptions of
mathematics, and positive perceptions were related to higher
mathematics proficiency. Although two-thirds of the fourth graders
agreed that they liked mathematics, only slightly more than half of the
eighth or twelfth graders did.

Sixty-two percent of ihe fourth graders, 63 percent of the eighth
graders, and 57 percent of the twelfth graders either agreed or strongly
agreed that they were good in mathematics. However, nearly one-fifth
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of the students at all three grades were either neutral or agreed that
"Mathematics is more for boys than for girls."

The vast majority at all three grades strongly agreed or agreed that
mathematics was useful in solving everyday problems and that
mathematics is used by almost all people in their jobs.

In general, public-school eighth graders across the individual states
followed the national pattern and reported positive perceptions of
mathematics. Within each state, a higher degree of positive agreement
was associated with higher proficiency, but this relationship did not hold
across states, because more students in some of the lower-performing
states and fewer students in some of the higher-performing states
reported positive attitudes.

In summary, school mathematics across the nation at grades 4, 8, and 12
and in the public schools in the states at gade 8 appeared to be characterized
by classrooms grouped by ability, where students were working on problems
from textbooks and worksheets with considerable regularity. Many students
also appeared to be tested on a weekly basis.

Teachers reported that resources were in short supply and that computers
were difficult to access. Both teachers and students agreed that small-group
work, use of mathematics teaching tools, and use of calculators were not
widespread, and that students were rarely asked to write reports or do
mathematics projects.

Considering the recommendations for reform suggesting pervasive changes
in the delivery of mathematics instruction, this portrait suggests a challenge in
moving mathematics instruction into alignment with current expectations, let
alone expectations for the year 2000.

e
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Foreword

HISTORY OF NAEP AND THE TRIAL STATE ASSESSMENT
PROGRAM

The National Assessment of Educational Progress (NAEP) is a congressionally
mandatod survey of the educational achievement of American students and of
changes in that achievement across time. For more than 20 years, NAEP has
been monitoring the educational progress of the nation, collecting information
on student attainment in a variety of curriculum areas. To provide a context
for the achievement results, NAEP also collects demographic, curricular, and
instructional background information from students, teachers, and school
administrators.

Also known as The Nation's Report Card, NAEP has successfully collected
educational information and produced hundreds cf reports, with the philosophy
of providing accurate and useful results to educators and policymakers, while
placing as little data collection burden as possible on students and those
directly responsible for their instruction. Most recently, NAEP has been
assessing nationally representative samples of fourth-, eighth-, and twelfth-
grade students in reading, mathematics, science, writing, U.S. history, and

geograPhy.
This report contains the results of the 1990 national mathematics

assessment of nationally representative samples of students in grades 4, 8, and
12. It also, for the first time in the history of NAEP, contains state-level
results. Based on materials from the eighth-grade mathematics assessment
administered to reptesentative samples of students in each participating state,
these results are available for public-school students at grade 8 in the 40 states
and jurisdictions that participated in NAEP's 1990 Trial State Assessment
Profgam.
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These participants include:

Alabama Iowa Ohio

Arizona Kentucky Oklahoma

Arkansas Louisiana Oregon

California Maryland Pennsylvania

Colorado Michigan Rhode Island

Connecticut Minnesota Texas

Delaware Montana Virginia

District of Columbia Nebraska West Virginia

Florida New Hampshire Wisconsin

Georgid New Jersey Wyoming

Hawaii New Mexico
Idaho New York

Illinois North Carolina Guam

Indiana North Dakota Virgin Islands

In 1937, a national study group was convened by the Secretary of

Education to suggest improvements in how the United States assesses what

students across the country know and can do.15 Noting that "nearly all

important decisions in education are made at the state and local levels, and

accountabLity for performance is vested at those levels," the study group

recommended more help from NAEP in monitoring each state's educational

status and progress on the road to reform.

In the spring of 1988, Congress added a new dimension to NAEP by

authorizing, on a trial basis, voluntary participation in state-level assessments in

1990 and 1992. Designed to provide results that can be compared across the

nation and participating states, the trial state assessments include eighth-grade

mathematics in 1990 and 1992 as well as fourth-grade mathematics and reading

in 1992.
In authorizing the legislation for the NAEP Trial State Assessment

Program, Congress called for an independent evaluation of the feasibility and

validity of the assessments and the fairness and accuracy of the data they

'Lama Maunder and H. Thomas James, The Narion's Repan Card (Cambridge, MA: National Academy of

ildocatioo, 1987).
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produce. Thus, the various steps included in NAEP's 1990 Trial State

Assessment Program have been evaluated by an independent panel appointed
by the National Academy of Education.'

THE SCOPE OF NAEP'S 1990 MATHEMATICS ASSESSMENT

Because the advent of the Trial State Assessment Program signaled a new era
for NAEP, great care was taken to solicit widespread involvement and advice

about the development and conduct of the 1990 mathematics assessment As a
result many new materials, including most of the assessment questions, were
created and many new procedures were designed. The mathematics objectives

framework underlying the assessment was developed under the auspices of the
Council of Chief State School Officers (CCSSO) through a special NAEP
Planning Project sponsored by the National Center for Education Statistics
(NCES) and the National Science Foundation." Although influenced by

previous NAEP objectives and especially by the Curriculum and Evaluation

Standards for School Mathematics, developed by the National Council of
Teachers of Mathematics," this project involved widespread participation and

review, including an objectives committee of mathematics educators; a steering
committee with 18 members representing policymakers, practitioners, and

citizens at large; distribution to the mathematics supervisors in the education

agencies of all 50 states for review by state committees; reviews by

mathematics scholars and NCES staff; and endorsement by the National
Assessment Governing Board (NAGB).

NAEP's 1990 mathematics assessment of fourth, eighth, and twelfth
graders included a broad range of questions that required students to use
scientific calculators, provide responses using protractor/rulers, and solve

problems in a constructed-response format. These questions asked students to

generate short responses; sketch, measure, and identify geometric figures;

represent algebraic equations graphically; or (Ove brief explanations to support

"Panel on the Evaluation of the NAEP Trial State Assessment Project, April 1991 Interim Report on the Emaluatkvs
of the NAEP Thal State Assastment (Palo Alto, CA: National Academy of Education, 1991).

"Mathematics Objectives, 1990 Asses:mum (Princeton, NI: National Munn:lent of Educational Proven,
Educational TessiAg Savice, 1988).

11Curricalum and Evalastion Standards for School Mathemaaa (Reston VA: National Council of Teachers of
Mathematics, 1989).
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solutions to problems. To supplement the achievement results, students,

teachers, and school administrators were asked to complete questionnaires

about their background and instruction in mathematics.

For the 1990 Trial State Assessment, the eighth-grade portion of this

assessment, including the questionnaires, was replicated in each participating

state. In addition, for the nation at all three grades, NAEP conducted a special

study of students' estimation skils and problem-solving skills using a tape

recording that paced students through the booklets of test questions.

The mathematics questions and background questionnaires were developed

by staff and consultants at Educational Testing Service (ETS) with the

guidance of an Item Development Committee comprised of distinguished

mathematirs educators and a Background Questionnaire Committee composed

of educators and policy analysts. In accordance with the ETS Standards for

Quality and Fairness, the materials were reviewed internally and by the

development committees for clarity and grade-level appropriateness, importance

and accuracy of mathematics content, measurement considerations, and

potential sensitivity or bias to any subpopulation." They were further

reviewed by the National Center for Education Statistics, the National

Assessment Governing Board, and the Office of Management and Budget. All

materials used in the Trial State Assessments also were reviewed by state

agency personnel (both mathematics and testing experts).

As with all NAEP assessments, the schools and students participating in the

1990 mathematics assessments were selected through rigorous stratified random

sampling procedures designed to yield reliable results. Nearly 26,000 fourth,

eighth, and twelfth graders in 1,300 public and private schools across the

country participated in the national assessment. For each state participating in

the Trial State Assessment, approximately 2,500 eighth graders were sampled

from approximately 100 public schools. Thus, a total of more than 100,000

eighth graders attending approximately 4,000 public schools participated in the

Trial State Assessment.
All NAEP data are collected by trained administrators. Data for the

national assessment were collected by a field staff managed by Westat, Inc.

However, in accordance with the NAEP legislation, data collection for the Trial

State Assessment Program was the responsibility of each participating state.

"ETS Standards far Quality and Fairness (Princeton, NJ: Educational Testing Service. 1987).
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Uniformity of procedures across states was achieved through training and
quality control monitoring by Westat, Inc. Westat staff trained about 4,000
state administrators using a video presentation accompanied by a scripted
trainer's guide and practice exercises. Quality control was provided by
monitoring half the sessions in each state on an unannounced basis.

The materials, including approximately two million open-tnded responses,
were scored by National Computer Systems, and the results were analyzed by
Educational Testing Service. As would be expected, numerous quality control
steps were undertaken to ensure the accuracy of the results.

To increase understanding of the Trial State Assessment procedures and
provide for input from the states into the process on a regular basis, NCES and
its NAEP contractors established the Trial State Assessment NETWORK.
Through NETWORK meetings, state education personnel were funded to meet
regularly with staff members from NCES, the contractors, NAGB, and CCSSO
to review Trial State Assessment procedures.

ORIENTATION TO THIS REPORT

This report contains the richest set of data ever assembled about mathematics
achievement and education in the United States. It is presented in two major
sections. The first part contains results from the national mathematics
assessments of public- and private-school students in grades 4, 8, and 12, as
well as the results obtained from questionnaires completed by their teachers
and school administrators.

Part One of this report contains ten chapters. Chapters One through Five
present the mathematics proficiency results for the nation and a variety of
population subgroups. Chapters Six through Ten describe the questionnaire
results, including use of instructional materials, implementation of calculators
and computers, amount of instructional time and emphasis, students'
perceptions of mathematics, and the background and training of mathematics
teachers.

Part Two of this report contains similar information for eighth graders
attending public schools in each of the 40 states and jurisdictions that
participated in the 1990 Trial State Assessment. Part Two also provides
national and regional information for eighth graders, but there are some basic
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differences between the national results presented in Part One and Part iNvo

that should be kept in mind.
Whereas the national assessment at grades 4, 8, and 12 included

representative samples of students in both public and private schools, the Trial

State Assessment Program was conducted only in public schools. Also, while

the national assessment was conducted from January to mid-May, to minimize

disruptions and avoid conflicts with spring testing programs, the state

assessinvits were conducted during February. To provide a more appropriate

basis for comparison, the national and regional data presented in Part Two of

this report represent only a subset of the grade 8 data presented in Fart One.

The results in Part Two are based only on the public-school students who

participated in the fust half the January to mid-March portion of the

national assessment. Because of this, the national and regional data in Part

Two will be different from that in Part One.

CONTEXT FOR THE REPORT

In September 1989, the President and governors met at the historic education

summit in Charlottesville, Virginia. One product of the summit was a set of

national education goals designed to better position our country for active

participation in the world's affairs in the 21st century. These six goals focus

on ensuring that children start school ready to learn, raising high-school

graduation rates, increasing levels of educational achievement in challenging

subject matter, promoting mathematics and science achievement as well as

literacy and lifelong learning, and freeing schools of drugs and violence.

More specifically, one of the country's education goals calls for children in

grades 4, 8, and 12 to demonstrate competency in challenging math.,niatics

subject matter, and another calls for the United States to be first in the world in

mathematics and science achievement by the year 2000.

This report contains a comprehensive source of information about

mathematics learning and instruction across the country and in the participating

states. It provides information useful in describing where we currently stand as

a nation in relation to our overarching educational goals for mathematics

achievement. This aspect of the 1990 mathematics assessment will be

enhanced later this fall when the National Assessment Governing Board
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releases the results of its project to set achievement levels, designating

advanced, proficient, and basic performance.

The results also provide information about the distribution of educational
practices and ,utcomes across the nation and within each participating state and

territory. For example, there is data on the prevalence of various teaching
activities, and the relationships between particular instructional policies and

achievement can be used to examine the instructional contexts for particular

groups of students.

The information from the national assessment and the Trial State

Assessment Program can be used to confirm judgments, to challenge

assumptions, and to examine the degree and effectiveness of educational

reform. It cannot be assimilated in one sitting, nor does it provide easy
answers or the only information about the most promising routes to educational
improvement. The numerous tables, however, do provide much material for

analysis by those concerned about improving mathematics education in our

nation.
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PART I
NAEP's 1990 National Mathematics Results

Grades 4, 8, and 12



Chapter 1

Overall Mathematics Proficiency for the Nation

BACKGROUND

The matrix underlying the mathematics assessment includes five broad content
areas and three levels of mathematical ability. The five content areas are
numbers and operations; measurement; geometry; data analysis, statistics, and
probability; and algebra and functions. The ability levels include conceptual
understanding, procedural knowledge, and problem solving. In formulating the
definitions for these dimensions of mathematics proficiency, an effort was
made to encourage desirable curriculum development. To help create
objectives that would lead to improved instruction, those involved in describing
the categories in the matrix drew upon the draft of the Curriculum and
Evaluation Standards for School Mathematics developed by the National
Council of Teachers of Mathematics (NCTM)."

For the nation, students' mathematics proficiency in the dimensions
described by the framework was measured using a variety of multiple-choice
and constructed-response questions, including some administered by a paced
audiotape. Also, students were provided with calculators, protractors, and
rulers for some of the questions.

The national assessment involved representative samples of more than
26,000 students at grades 4, 8, and 12 in approximately 1,300 schools across
the country. The assessment results were analyzed to determine the
percentages of students responding correctly to each question and were
summarized, using item response theory (IRT) scaling procedures, across the
sets of questions measuring each of the five content areas. The scaled results
for each of the five content areas across the three grade levels were combined
to create a composite mathematics proficiency scale, which provides a way to
compare overall achievement across grades and demographic subpopillations

'Curriculum and Eva Imam Suusdards for School Mathawaks (Ramon, VA: Nadowd Council of Toad= of
Mohawks, 2989).
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and to relate performance to a variety of home, school, and instructional

factors.2' Ranging from 0 to 500, NAEP's overall mathematics proficiency

scale based on the five content areas was anchored at four levels -- 200, 250,

300, and 350 -- to provide descriptions of what students know and can do at

various points along the scale that differentiate them from students performing

at lower levels. In theory, NAEP could have defined proficiency levels above

350 or below 200, however, so few students in the assessment performed at the

extreme ends of the scale that it was not useful to do so.

LEVELS OF OVERALL MATHEMATICS PROFICIENCY
FOR THE NATION

TABLE 1.1 presents the average mathematics proficiency for fourth, eighth,

and twelfth graders and the percentages of students in each grade performing at

or above the four anchor levels. The descriptions summarizing performance at

the four levels are found in FIGURE 1.1. To develop the descriptions, NAEP

used the assessment results to delineate sets of questions typical of what

students know and can do at the anchor intervals on the scale -- sets of items

that students at one level were more likely to answer correctly than were

students at the next lower level.'
The four sets of anchor items -- each containing 35 to 50 questions -- were

studied by a panel of mathematics educators, who carefully considered and

articulated the types of knowledge, skills, and reasoning abilities demonstrated

by correct responses. As part of the anchoring process, the panelists also

discussed the relationship between the type of mathematics content at each

successive anchor level and the typical school mathematics curriculum as it

currently exists. Because the NAEP scale encompasses mathematics content

typically covered across the elementary and secondary school curricula, it

would be unlikely (but not impossible) for many fourth-grade students to have

performed in the higher range of the scale.

2Nore detailed information on the NAEP scaling procedures can be found in Appendix C, including the weightings

by content area used to create the overall scale,

'In identifying anchor items, students at Level 200 were defined as those whose estimated proficiency was between

1873 and 212.5. students at 250 were defined u those with estimated proficiency between 2373 and 2624, thou at

300 had estimated proficiencies between 2873 and 3123, and those at 350 between 337.5 and 362$.
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TABLE 1.1 Overall Average Profkiency and Percentage of Students at or
Above Four Anchor Levels on the NAEP Mathematics Scale at
Grades 4, 8, and 12

Grade 4 I Grade 8 I Grade 12

Average Prolkiency 216 (0.7) 265 (1.0) 295 (1.1)

I...rut 122Edelm, 1*etsentage of Students it or Above

200 Simple Addkive Reasoning and Problem Solving with 72 (1.1) 98 ().4) 100 (0.0)

%We Numbers

250 Simple Itfralplicative Reasoaktg sad Two-Step 11 (0.6) 67 (1.1) 91 (0.6)

Problem Solving

Reasoalug sad Problem Solving lavolving Fractions,
Decimals, Permits, FJeamstary Geometry and Simple

0 (0.0) 14 (1.1) 46 (1.4)

Algebra

350 Reasoning and Problem Solving lavolving Goosuetry,
Algtbn, aad Beginning Statimks and PrwbabIlity

0 (0.0) 0 (0.1) 5 (0.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95

percent certainty that for each population of interest, the value for the whole population is within plus or mima two

standard errors of the estimate for the sample. When the proportion of students is either 0 percent or 100 percent, the

standard error is inottirnabk. Although no fourth-grade students achieved at or above Uvel 300, a few eighth-grade

students (0.3 percent) did perform at or above Level 350. However, percentages less than 0.5 percent are rounded to

0 percent.

As would be expected, twelfth graders had higher average proficiency

than did eighth graders, who in turn performed better than fourth graders.

Eighth graders performed, on average, 50 points higher on the scale than did

fourth graders. The twelfth graders, however, on average, performed only 30

points higher on the scale than did the eighth graders.

The percentages of students at each grade attaining the four anchor levels

on the NAEP scale provide a way of interpreting what these differences in

average performance mean in terms of students' understanding of

mathematics.
At grade 4, 72 percent of the students performed at Level 200,

demonstrating the ability to use additive reasoning with whole numbers.

Eleven percent of these students appeared to have extended their

understanding to include multiplicative reasoning with whole numbers (Level

250). Probably because material covered at Level 300 does not typically

occur in the curriculum until about the seventh grade, no fourth graders

reached this level, which indicates a consistent grasp of fractions, decimals,

percents, and simple algebra.
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Figure 1.1
Description of Mathematics Proficiency at Four Anchor Levels on the NAEP Scale

Level 200 -- Simple Additive Reasoning and Problem Solving with Whole Numbers

Students at this level have some degree of understanding of simple quantitative
relationships involvihi-, whole numbers. They can solve simple addition and subtraction
problems with and without regrouping. Using a calculator, they can extend these abilities to
multiplication and division problems. These students can identify solutions to one-step word
problems and select the greatest four-digit number from a list.

In measurement, these students can read a ruler as well as common weight and graduated
scales. They also ma make volume comparisons based on visualization and determine the
value of coins. In -tmtry, these students can recognize simple figures. In data analysis,
they are able to rea le bar graphs. In the algebra dimension, these students can
recognize translations (AA word problems to numerical sentences and extend simple pattern
sequences.

Level 250 -- Simple Multiplicative Reasoning and Two-Step Problem Solving

Students at this level have extended their understanding of quantitative reasoning with
whole numbers from additive to multiplicative settings. They can solve routine one-step
multiplication and division problems involving remainders and two-step addition and
subtraction problems involving money. Using a calculator, they can identify solutions to
other elementary two-step word problems. In these basic problem-solving situations, they can
identify missing or extraneous information and have some knowledge of when to use
computational estimation. They have a rudimentary understanding of such concepts as whole
number place value, "even," tactor," and "multiple."

In measurement, these students can use a ruler to measure objects, convert units within a
system when the conversions require multiplication, and recognize a numerical expression
solving a measurement word problem. In geometry, they demonstrate an initial understanding
of basic terms and properties, such as parallelism and symmetry. In data analysis, they can
complete a bar graph, sketch a circle graph, and use information from graphs to solve simple
problems. They are beginning to understand the relationship between proportion and
probability. In algebra, they are beginning to deal informally with a variable through
numerical substitution in the evaluation of simple expressions.
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Level 300 Reasoning and Problem-Solving Involving Fractions, Decimals, Percents,
Elementary Geometric Properties, and Simple Algebraic Manipulations

Stuoents at this level are able to represent, interpret, and perform simple operations with

fractions and decimal numbers. They are able to locate fractions and decimals on number

lines, simplify fractions, and recognize the equivalence between common fractions and

decimals, including pictorial representations. They can interpret the meaning of percents less

than and greater than 100 and apply the concepts of percentages to solve simple problems.

These students demonstrate some evidence of using mathematical notation to interpret

expressions, including those with exponents and negative integers.
In measurement, these students can find the perimeters and areas of rectangles, recognize

relationships among common units of measure, and use proportional relationships to solve

routine problems involving similar triangles and scale drawings. In geometry, they have some

mastery of the definitions and properties of geometric figures and solids.
ln data analysis, these students can calculate averages; select and interpret data from

tabular displays, pictographs, and line graphs; compute relative frequency distributions; and

have a beginning understanding of sample bias. In algebra, they can graph points in the

Cartesian plane and perform simple algebraic manipulations such as simplifying an expression

by collecting like terms, identifying the solution to open linear sentences and inequalities by

substitution, and checking and graphing an interval representing a compou,,d inequality when

it is described in words. They can determine and apply a rule for simple functional relations

and extend a numerical pattern.

Level 350 -- Reasoning and Probiem Solving Involving Geometric Relationships,
Algebraic Equations, and Beginning Statistics and Probability

Students at this level have extended their knowledge of number and algebraic

understanding to include some properties of exponents. They can recognize scientific notation

on a calculator and make the transition between scientific notation and decimal notation. In

measurement, they can apply their knowledge of arm. and perimeter of rectangles and

triangles to solve problems. They can find the circumferences of circles and the surface areas

of solid figures. In geometry, they can apply the Pythagorean theorem to solve problems

involving indirect measurement. These students also can apply their knowledge of the

properties of geometric figures to solve problems, such as determining the slope of a line.

In datq analysis, these students can compute means from frequency tables and determine

the probability of a simple event In algebra, they can identify an equation describing a linear

relation provided in a table and solve literal equations and a system of two linear equations.

They are developing an understanding of linear functions and their graphs, as well as

functional notation, including the composition of functions. They can determine the nth term

of a sequence and give counter examples to disprove an algebraic generalization.
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Virtually all the eighth graders performed at or above Level 200, but only
two-thirds of these students performed at or above Level 250, indicating
success in using all four numerical operaions with whole numbers. Fourteen

percent demonstrated some mathematical understanding beyond whole numbers,
but none in this group showed breadth in their understanding.

Most twelfth graders (91 percent) performed at or above Level 250,
indicating some facility in problem solving with whole numbers. However,
less than half (46 percent) demonstrated consistent success with problems
involving fractions, decimals, percents, and simple algebra. Only 5 percent
demonstrated a breadth of mathematical understanding that included problem
solving involving geometric relz lonships, algebraic equations, and elementary
statistics.

The subsequent sections of this chapter describe student performance at the
four anchor levels on the scale and preserit examples from the sets of items
used to describe performance at each level. Because some questions will be
used in future assessments to measure trends in performance across time, not
all of the anchor items can be included in this report. However, selected
examples are discussed in this section and the additional disclosed anchor items
are contained in Appendix D, which also provides more detailed information
about the anchoring process. Questions appearing in this report are only
examples and are in no way intended to cover all that students ought to know
about mathematics.

LEVEL 200
Simple Additive Reasoning
and Problem Solving
with Whole Numbers

1990

Percentage of Students at or Above
Level 200

Grade 4 I Grade Grade 12

I.72% 98% 1 100%

Seventy-two percent of the fourth-grade students performed at or above
Level 200, as did virtually all of the eighth and twelfth graders. As part of the
scale anchoring process, the panelists noted that the Level 200 questions
appeared to relate to mathematical experiences and content typically covered in
early elementary school, generally by the end of the third grade. Thus, it might
be expected that more than 72 percent of the fourth graders would have
attained this level of mathematics proficiency. Nevertheless, the average
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proficiency for fourth graders was 216 or somewhat above Level 200,

suggesting that their performance on the NAEP assessment was relatively

consistent with what is generally taught in schools.

It must be emphasized, however, that curriculum can vary dramatically

from school to school. Further, as discussed by the panelists, emphasized
throughout the literature recommending reforms in school mathematics, and

confirmed by the findings in this report, what is currently being taught in
mathematics classrooms tends to differ sharply from the vision of an ideal

curriculum for the primary grades.'
As &scribed in FIGURE 1.1 and illustrated by the following examples,

performance at Level 200 is typified by a range of questions that suggest an

initial understanding of simple quantitative relationships. For discussion

purposes, the example items presented in this chapter and in the appendix are

accompanied by the results for students at the grade levels assessed, including

both the percentages of success for students performing at particular anchor
levels as well as the overall percentages of success for all the students,

regardless of their level of performance on the scale. The results at each
anchor level differ from the overall percentage of success for the total

population, and both differ from the percentages of students reaching particular

levels on the scale. For example, as shown in the first sample question, 79
percent of the fourth graders at Level 200 and 82 percent in the total
population of fourth graders were able to answer a subtraction problem with

regrouping.'
Additional questions at Level 200 suggested that students performing at or

above this level were able to solve simple one-step word problems like

"Curricidum and Evaluation Standards for School Mathematics (Reston, VA: Nadoual Council of Teachers of
Mathematics, 1991).

Professional Standards for Teaching Mathematics (Reston, V k National Council of Teachers of
Mathematics, 1991).

Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Wuhiagton, DC: Mathematics
Sciences Eitacatioo Board and National Research Council, Nadonal Academy Press, 1990).

Everybody Caws: A Report to the Nation on the Future of Mathematics Education, Lynn Stetu, editor
(Washington, De National Research Council, National Academy Press, 1989).

'Tor example questions, () drams no students at that grsde at that anchor level. For the constructed-response
questions, variations of the answers shown were also a ceepted as correct. Also, information about calculator use was
reported separately and did not affect the scoring of hAividual questions (see Chapter Seven).
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determining "how many stamps Joe had in all" and were able to read basic

measurements, as exemplified by the balance scale question. Similarly, these

students' ability to make some volume comparisons is illustrated by the "balls

in the box" question, which was answered correctly by about two-thirds of the

students at Level 200 and 73 percent overall. Finally, many students at Level

200 also were able to recognize simple geometric figures, read simple bar

graphs, recognize translations of word problems in numerical sentences, and

extend simple pattern sequences.

Example: Level 200 Grade 4: 82% COrreg Overall

64
2.7

Answer.
37

ftsWqmst.f.e_620E-latit
M L5_0 M
79 97 100

Example: Level 200 Grade 4: 10% Correct Overall

Percent Correct for Anchor Level;
200 250 100
86 98 100

foe has 35 stamps in his collection. He buys 42 more How many does he
have in all?

A 7

B 35

C 42

(I) 77

E 87

F I don't know.
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Example: Level 200

O 0 0O 0 0O 0 0O 0 0O 0 0

Grego 4: 10% Correct Overall

nateLSIngtkr_MbEleatia
IN

75 95 100

Write a multiphcation sentence to find the number of circles.

3 5 = 15

Example: Level 200 Grade 4; 76% Correct Overall

Percent Comet tbr Anchor Levels
200 250 M 3.50
67 96 93

The scale shown above measures weight in pounds. What is the total
weight of the oranges in the picture?

I
22 pounds

1B 32 pounds

C 5 pounds

13 10 pounds
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Example: Level 200 Grade 4: 73% Cornet Overall

0
Tennis Golf Rubber
Balls Balls Balls

0

hmsVSaing-te_Usbstzlemlii
lie a AN

65 91 100

Linda had three large boxes all the same size and three different kinds of
balls as shown above. If she fills each box with the kind of balls shown,
which box will have the fewest balls in it?

()The box with the tennis balls

B The box with the golf balls

C The Lox with the rubber balls

D You can't tell.

Example: Level 200 Grade 4: 76% Coned Overall

AO
Perm' Correct for Anebor Levels
200 250 M 350
70 100

A LI A 0
A pattern of shapes is to he repeated many times The figure above shows
one completed pattern and the beginning of the next What shape comes
next?

e A
ad you use the eakulator on this question?

Yes
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100

Example: Level 200 Grade 41 I/0% Comet Overall

Percent Coned tor Ambar Loeb
ZaMale.
"c 91 100BOXES OF FRurr PICKED

AT FARAWAY FARMS

90

80

70

60

50

40

30

20

I0

0
Mon Tues Wed Thum Fri

Days Of Me Week

Oranges=
Lemons

Grapefruit

How many boxes of oranges were picked on Thursday?

A 55

B 60

C 70

(380
E 90

E I don't know.

Grade 11$ $9% Cornet OveraW

M__Sete&st_k_amb
MinMafg
76 87 96 100
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,LEVEL 250
Simple Multiplicative
Reasoning and Beginning
Two-Step Problem Solving

1990

Poresotage ot Stadests at or Above
Leval ISO

Grade 4 Grade $ Grade 12

11% 91%

Students at Level 2.50 appeared to have extended their understanding of
quantitative reasoning from additive to multiplicative settings and were able to
solve some two-step problems. Eleven percent of the fourth graders, two-thirds
of the eighth graders, and 91 percent of the twelfth graders performed at or
above this level. At grade 8, the average proficiency -- 265 -- was somewhat
above this level.

However, at Level 250, expectations based on experiences with the existing
curriculum and student assessment performance begin to diverge. The anchor
panel participants viewed the material encompassed by the Level 250 anchor
items to be more typical of upper elementary-school curriculum than middle-
school curriculum--perhaps something akin to topics often covered by Vie end
of the fifth grade. Thus, most of the eighth graders might have been exaecteci
to have rew...led Level 250.

Approximately three-fourths of the students at Level 250 answered the ii
three example items shown in this section correctly, compared to only
approximateiy one-third of the students at Level 200. Thus, students
performing at Level 250 appear to have had more success in solving problems
involving multiplication and money than did students performing at Level 200.
However, these three questions also exemplify that, even with this additional
understanding, students' problem-solving skills at Level 250 were still confined
to elementary settings. Students at Level 250 also showed some growth in
measurement, geometry, data analysis, and algebra. For example, they went
beyond simply reading a ruler to using one to make measurements and beyond
reading graphs to completing them. One example item illustrates students'
ability to convert units of measure, and another, assessed their understanding of
the term parallel, in the second to last example, students were asked to use the
data in a table to sketch a circle graph. The final example measured informal
acquaintance with simple algebraic expressions.
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Example: Level 250 Grade 4: 56% Correct Overall

z/N 112
42 78 100

Mr. Garcia bought 3 dozen eggs at $0.89 per dozen. What was the total

cost of the eggs?

A $ 4.05

$ 4.45

C $ 5.89

D $10.68

Example: Level 250 Grai. 8: 77% Comet Overall

Percent Correct for Anchor Levels
200 250 300 350
37 71 95 100

Kathleen is packing baseballs into boxes. Each box holds 6 baseballs. She
has 24 balls. Which number sentence will help her find out how many
boxes she will need?

A 24 6 =

0 24 6 -=

C 24 + 6

D 24 x 6 -

E ldontknow,
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Example: Level 250 Grade 4: 41% Correct Gruel

itmOSatratikeledwittuk
112 ZS IN

23 75 92

Chen bought one model plane, one tube of glue, and one can of paint. The
cost of each item is shown in the figure above. There was no sales tax.
How much change should he have gotten back from S 10?

A S 1 .50

$1.53

C $1.63

D $1.73

Did you use the calculator on this question?

10s No

Example: Level 250 GIs& 4: 32% Coned Overall

Perrot Comet for Anchor Lento
200 250 300 ILO
10 66 100

A measurement of 60 inches is equal to how many feet?
(12 inches 1 foot)

Answer: 5
Did you use the calculator on this question?

Yes
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Example: Level 250 Grade 4: 49% Correct Overall

Percent Correct far Anetiar Lfves
EV_ 250 2N 112
34 73 100

According to the map in the figure above, which streets appear to be
parallel to each other?

A Park and Main

B "INAer and Maple

0 Park and Tyler

D Main and Tyler

Example: Level 250

HAIR COLOR SURVEY
RESULTS

Color of
Hair

Percauage

Mond 17

Brown 50

Black 33

Totals 100

Grade 8: 73% Correct Overall

Percent Correct for Anchor Levels
200 250 300 350
21 68 92 92

The table above shows the results of a survey of hair color. On the circle
below, make a circle graph to illustrate the data in the table. Label each
part of the circle graph with the correct hair color.

Did you use the calculator on this question?

Yes
PAGE 67



Example: Level 250 Grade 8: 76% Correct Overall

What is the value of n 5 when n = 3

Coiiect ehor

2_00

28
11._50

69
24S
9895

8
Answer

LEVEL 300
Reasoning and Problem Solving
Involving Fractions, Decimals, Percents,
Elementary Geometric Properties, and
Simpk Algebraic Manipulations

1990

Percentage of Stades*/ at or Above
Level 300

Grade 4

0% 14% 1 46%

Civic 8 Grade 12

Students performing at Level 300 showed knowledge of a broader range of

mathematical concepts and procedures. For example, they could operate with
rational numbers, find areas and perimeters, were developing some working
familiarity with geometric terms, and could perform simple manipulations
involving algebraic expressions.

However, some of these concepts, such as fractions, decimals, and

percents, are often introduced as early as the fourth or fifth grade. The

measurement and geometry concepts, and even the simple algebra concepts,

would be introduced for most students by the end of the middle-school

curriculum. The majority of the content covered by the anchor questions at

Level 300 would typically have been covered by the seventh grade. Yet only
14 percent of the eighth graders and less than half the high school seniors

performed at or above this level. The average proficiency at grade 12 -- 295 --
was slightly below Level 300.
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As illustrated by the following examples, the types of questions anchoring

performance at this level should be relatively straightforward for any high-

school graduate entering the work force or higher education. Further, the

results for the individual items are of interest since they reflect performance on

aspects of the middle-school curriculum. As previously indicated, only 14

percent of the eighth graders reached Level 300, indicating that they have a

solid grasp of the material, and each of the questions was answered correctly

by only about half the total population of students at grade 8. Twelfth graders

performed somewhat better on these items, with 63 to 75 percent overall

responding correctly. However, conversely, this also shows that approximately

one-third to one-fourth of the twelfth graders did not correctly answer questions

based on content found in the middle-school curriculum.

Example: Level 300 Grade II: 49% Comet Overall

then n500

A 10

B 20

C 30

$040

E Jo

Percent Correct for Anchor Levels
200 250 300 350

13 31 76 98

Grade 12: 63% Correct Overall

Percent Comet for Ancbcr Lents
200250300350
53 26 70 94
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Example: Level 300 Grade 46% Correct Overall

ftsimSamssizAWILiatia
aE 212 122 IN

18 15 69 100

Kate bought a book for S14.95, a record for S5.85, and a tape for S9.70. If
the sales tax on these items is 6 percent and all 3 items are taxable, what
is the total amount she must pay for the 3 items, including tax?

6 £32.33

B £32.06

C $30.56

D $30.50

E S 1.83

Did you use the calculator on this question?

Nu

Example: Level 300 Grade 12; 63% Correct Overall

Percent Correct for Anchgr Leveis
200 250 300 M

33 65 95

"Five percent of the labor force is now unemployed."

The above sentence states that, on the average, the numht.', z.f workers
now without employment is five out of how many wo! kers?

Answer
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Example: Level 300 Grade ft: 59% Correct Overall

Percent Curren._ fo_EAackEleask,
ELONNQ212
17 46 86 99

In the model town that a class is building, a car 15 feet long is represented
by a scale model 3 inches long. It the same scale is used, a house 35 feet
high would be represented by a scale model how many inches high?

45
A 35

B 3

C 5

Did you use the calculator on this question?

Yes

Example: Level 300 Grade 8: 60% Correct Overall

Which of the following shows the result of flipping the above triangle over
the line

A 13

295-027 0 - 91 - 4 OL 3

Percent Correct for Anchor Levels
200 250 IN 350
33 49 77 90

Grade 12: 75% Correct Overall

Krcent Correct for Anchor Levels
200 350 300 350

46 79 93
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Example: Level 300 Grade 8 SI% Correct China

ittEONSMELEFAMELLIMa
M

30 46 78 100

000000000
The nine chips shown above are placed in a sack anti then mixed up.
Madeline draws one chip from this sack. What is the probability that
Madeline draws a eup with an even rumber?

A 1

9

2
9

4

Example: Level 300

Grade 124 71% Correct Overall

bniSdameilkhatvels
M

25 43 75 95

Grade 1: 47% Correct Overall

Percent Correct for Anchor Levels
200 250 300 350
09 31 75 98

The cost to rent a motorbike is given by the following formula

Cost ($3 x number of hours) + $a

Fill in the table below.

Did you use the calculator on this question?
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Example: Level 300 Grade 50% Correct Overall

taggr Anchur Levels
14 33 80 51

(21S), (4,9), 0,13)

Which of the following describes what to do to the first number M each
ordered pair shown above to obtain the corresponding second number?

A Add 3

B Subtract 3

C Multiply by 2

D Multiply by 2 and subtract 1

cE) Multiply by 2 and add I

Did 'ou use the calculator on this questi,m7

Yes END

LEVEL 350
Reasoning and Problem Solving
Involving Geometric
Relationships, Algebraic
Equations, and
Beginning Statistics and
Probability

1990

Percentage of Students at or Above
Level 350

Grade 4 Grade 8 Grade 12

0% 0% 5%

The few students attaining Level 350 -- 5 percent of the high-school

seniors and a handful (0.3 percent) of the eighth graders -- have progressed

beyond their classmates at Level 300 to demonstrate some understanding of

specialized mathematical content and the ability to apply fundamental concepts.

Yet the majority of this material would generally be covered in Algebra I and

geometry courses, if not before. While the NAEP results show that many high-

school students do not complete the sequence of courses, including geometry,

where this material is offered in more depth, they also show that most students
have taken some form of algebra -- sometimes as early as the eighth grade (see

Chapter Three). Further, many of the Level 350 questions simply require more

complex application of the Level 300 material for example, using information
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about the relationship between area and perimeter or solving slightly more

complex pattern sequences and equations.

The results for each of the individual example items, which were
administered at grade 12 are informative. Each question was answered
correctly by fewer than half the high-school seniors. For several questions, the
percentage of correct responses was particularly low. The poor performance on

these questions illustrates why only 5 percent of the high-school senibrs
performed with consistent success on content covered at Level 350. Further,
approximately 10 to 14 percent of the students had already dropped out of

school before their senior year and did not participate in the assessment.25

Example: Level 350

I

Grade 1.2.: 30% Comet Overall

Percent Correct for Anchor Levels

.M2.LOIRLS
06 12 16 86

The figure above shows the display on a scientific calculator. The value of
the displayed number is between which of the following pairs of numbers?

A 0.04 and 0.05

B 0.4 and 0.5

C 4.0 and 5.0

D 40.0 and 50.0

(i) 400.0 and 500.0

Did you use the calculator on this question?

Yes INC3lo

"The Condition af Edtwatias 1990: Voimme L Lawrence T. Ogle and Nabeel Malan., editors (WasMngton, DC:
National COW= for Education Statistics, US. Government Prinfirtg Offke, 1990).
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Example: Level 350 Grade 124 45% Comet Overall

bneLSkintaleateskatimk
ito Hi

12 43 91

The perimeter of a square is 24 centimeters. What is the area of that
square?

0 36 square cm

14 48 square cm

C 96 square cm

D 576 square cm

I don't know.

Example: Level 350 Grade 12: 21% Coned Oman

9

Perecat Coma flw Aultar Loeb
200 250 300 p_o

co 78

In the figure above, ABDG is a parallelogram and CDEF is a rectangle.
If EF 9 and CG = 10, what is AB to the nearest hundredth?

13. 4 5
Answer-

Did you use the calculator on this question?

No

1
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Example: Level 350 Grade 11 39% Correct °venal

Percent Correct for Ancbor Loyd*
BS IN 222

06 35 86

What is the greatest number of squares with 9-inch sides that can be cut
from -I rectangular piece of cloth 18 inches by 36 inches?

8Answer.

Example: Level 350 Grade 11 44% Comet Overall

Percent Correct thr Anchor Levels
IN 150 300 350

13 44 81

It d = 110 and a 2 0 in the formula d = a(2t 1), then r
2

15
A 22

15
1;

8

C 5

D 12101

6

Did you use the calculator on this question?

Yes 1C9
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Example: Level 350

I

1 2 4

It this pattern of dot figures is continued, how many dots will he in the
100th tigure;

A 100

B ui

C 199

D 200

0 201

Explain how you found your answer.

Answer: 7L_:;.-tVile,___94,1 Yiti.-__-7-4_7."4.-1.aZ

"ne _ad:5_12n( S-a-CA-L4_54ii.,..2.!._.

0.7( 4L

gr)/Leri2ii:;6 11,414-

/ xA_e, /co Ai
(lcox,,z) e20/

Grade 8; 34% Correct Overall

Perctot Greet tor Aarbor Levels
Kg M

13 19 53 88

Grade 12: 49% Correct Overall

Percent Correct for Anchor Levels
2N 250 M

22 48 90

y.

Grade 8: 15% Correct Overall

Perctnt for Anchor Levels
200 250 300 350
01 04 28 74

Grade 12: 27% Correct Overall

Percent Correct for Anchor Levels
200 250 M 350
-- 03 22 74
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Example: Level 350

Grade 12: 41144 Carnet Overall

Percent Correct for Anchor Lgveb
21.2 2:9

31 47 87

10

tttt)

2 3 4 5 6 7 8 9 10

What Is the value (it gt I)

A 2

(3 4

C

D 6

E
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PERCENTILES OF OVERALL MATHEMATICS PROFICJENCY
FOR THE NATION

As illustrated by the percentages of students at each grade reaching different
anchor levels on the mathematics proficiency scale, performance within each of

the three grades assessed varied tremendously. The percentile distributions
shown in TABLE 1.2 illustrate the extent of this variation. For example, the

range between the 5th and 95th percentile of performance within each grade

exceeded the range across the grades at any one percentile.

TABLE 1.2 Percentiles of Overall Mathematics Proficiency at Grades 4, 8, and 12

Average Proficiency

Grade Ns 10th 25th SOth 75th 90th 95th
Percentik Percentile Percentile Percentile Percentile Percentile Percentile

4 168 (L I) 179 (1.4) 197 (1.2) 217 (0.8) 235 (0.6) 251 (0.9) 261 (0.9)

8 211 (1.7) 223 (1.0) 242 (1.0) 266 ki.1) 288 (1.5) 307 (1.2) 317 (1.7)

12 241 (1.5) 251 (1.0) 271 (1.2) 296 (1.3) 320 (1.2) 339 (1.3) 349 (1.4)

The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of
interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

The lowest performing 25 percent of the fourth graders had proficiencies

below 197 and therefore did not reach Level 200 (essentially material covered
in the primary grades). Without simple additive reasoning skills, these fourth

graders might be considered at risk for lack of success in mathematics as they

progress through school. In contrast, the top 5 percent of the fourth graders

had proficiency levels above 261, which compares favorably with the median

proficiency level for eighth graders -- 266.

The results for eighth graders also show a wide range of achievement.

With proficiencies below 242, the lowest performing 25 percent seemed to be

having difficulty with content presented in the elementary-school curriculum.

The top 10 percent had proficiencies above 307 (essentially Level 300), where

achievement appeared to be commensurate with topics generally introduced

around the seventh fgade.
The range in achievement present at grades 4 and 8 was also evident at

grade 12. However, with a median performance of 296 (again, essentially

Level 300), half the twelfth graders did not demonstrate a grasp of mathematics
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that included fractions, decimals, percents, and simple algebra. The top 25

percent had proficiencies above 320, but this was just slightly above the top 5

percent of the eighth graders, who had proficiencies above 317. The bottom 10
percent of the high-school seniors had proficiencies below 251, which
compares to somewhere between the 75th and 90th percentiles of the fourth
graders and indicates that most of these low-performing twelfth graders have

not yet fully grasped whole number arithmetic. Again, only the top 5 percent
had proficiencies above 349 (virtually Level 350), indicating readiness for the
study of advanced mathematics.

SUMMARY

While 72 percent of the fourth graders seemed to have grasped additive
reasoning with whole numbers -- material typically covered by third grade --
only 67 percent of the eighth graders appeared to have mastered the

multiplicative arithmetic and two-step problem solving typically covered by the
fifth grade. Only 14 percent demonstrated success with materials more

generally covered in the middle-school curriculum, including fractions,

decimals, percents, and simple algebra. Further, less than half the high-school

seniors seemed to have mastered these topics. Only 5 percent of the high-
school seniors attained a level of performance characterized by algebra and

geometry--when most have had some coursework in these subjects--and the

problem is further exacerbated because these results do not account for the
percentage of students who drop out of school.

The data indicate that while fourth gaders appeared relatively successful

with material covered at the third grade level, a gap emerged at grade 8, where
only two-thirds had a grasp of typical fifth-grade content. For the high-school

seniors, the gap widened. Less than half appeared to have a firm grasp of
seventh-grade content. Moreover, not only is students' performance lagging

behind the current curriculum, but the curreht curriculum is not considered
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sufficient for today's needs, as highlighted in reports from business and

industry, and documented by international comparison studies.'

2bNadonal Alliance of Business, The Business Roundtab le Participanon Guide. A Primer for Business on
Education (New York, NY: National Alliance of Business. 1990).

Hudson Institute, Workforce 2000: Work and Workers for the 21st Century (Indianapolis, IN: 1987).

James W. Stigler, Shin-Ying Lee. and Harold W. Stevenson, Mathematical Knowledge of Japanese, Chinese, and
American School Children (Reston, VA: National Council of Teachers of Mathematics, 1990).

Archie E. Lapointe, Nancy A, Mead, and Gary W. Phillips. A World of Differences, An International Assessment
of Mathematics and Science (Princeton, NJ: Educational Testing Service, 1989).

CLInis McKnight, et aL, The Underachieving Curriculum: Assessing U.S. School Mathematics from an
International Perspective, A National Report Oil the Second International Mathematics Study (Champaign, IL:
International Association for the Evaluation of Educational Achievement\Stipes Publishing Company, 1987).
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Chapter 2
Overall Mathematics Proficiency Results for
Population Subgroups

OVERVIEW

Numerous calls for reform in mathematics education echo the need to stress

mathematics for all students." Yet assessment results consistently show
lower achievement for subpopulations of students who are less advantaged than

their classmates, including some minorities, females, and children from single-

parent families. The NAEF dma cannot establish cause-and-effect relationships

between variables such as race/ethnicity or gender on one hand and academic

performance on the other; however, the results do provide information about

important social, economic, home, and school indicators of educational

achievement. Countless studies have found differences in mathematics

achievement to be systematically related to race/ethnicity, gender, and

socioeconomic background. Despite efforts to reduce these diffeiences, the

results of the 1990 NAEP mathematics assessment suggest that substantial gaps
in achievement levels still pervade American classrooms.

It should be noted, however, that average proficiency results can mask large
variations in performance among students in any given grade or subpopulation.

Thus, for example, while White students tended to perform better than Hispanic

students on average, both groups of students included those with high

proficiency and those with low proficiency.'

PERFORMANCE BY RACE/ETHNICITY

The mathematics proficiency results for students belonging to different

raciallethnic groups are presented in TABLE 2.1.

"Everybody Caws: A Report to the Nation Oil the bawl, of Mathematics Eduattion, Lynn Steen, editor
(Washington. De National Research CounciL National Academy Pius, 1989).

*See Appendix E for overall pmficiency by percentiles for population subgroup*.
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TABLE 2.1 Average Proficiency and Percentage of Students at or Above Four Anchor Levels on the
NAEP Mathematics Scale by Race/Ethnicity

____

i
Pavan of
Students

--,
Average

Proildnacy

Percentage of Students at or Above

vd Level Levd

Grade 4

White 70 (0.1) 223 (0.7) 81 (1.2) 14 (0.9) 0 (0.0) 0 (0.0) `

Black 15 (0 1) 194 (1.3) 41 (2.1) 1 (0.4) 0 (0.0) 0 (0.0)
Hispanic 11 (0.1) 201 (1.4) 52 (2.5) 3 (IN 0 (0.0) 0 (0.0)
AalaWPacific Islander 2 (0.3) 222 (2.8) 85 (3.3) 23 f4.6) 9 (0.0) 0 (0.0)
American Wks 2 (0.3) 211 (2.5) 66 (5.1) 3 (2.1) 0 (0.0) 0 (0.0)

Grade 8

Wisite 71 (0.2) 272 (1.2) 99 (0.3) 77 (12) 18 (1.4) 0 (0.1)

Black 15 (0.1) 241 (1.6) 92 (1.6) 36 (2.5) 3 (0.0) 0 (0.0)
aispeak 10 (0.1) 248 (1.6) 95 (1.1) 47 (3.2) 4 (1.2) 0 (0.0)
Asiaa/Pacific Islamic, 3 (0.4) 285 (4.1) 99 (1.1) 86 (3.1) 32 (4.9) 2 (2.1)
American Indian I 1 (0.4) 248 (3.4) 97 (5.0) 47 (8.5) 4 (1.9) 0 (0.0)

Gnde 12

Wilke 74 (0.4) 301 (1.2) 100 (0.0) 95 (0.6) 52 (1.6) 6 (0.6)
Mock 14 (0.3) 270 (1.3) 100 (0.0) 74 (2.0) 16 (1.6) 0 (0.3)
Hispanic 0 (0-3) 278 (2.4) 103 (0.6) 79 (2.9) 25 (3.4) 1 (0.5)
Adaniradfle Wander 3 (0.2) 315 (4.0) 100 (0.0) 97 (1.6) 70 (3-5) 13 (4.0)
America Indian t 1 (0.3) 290 (5.4) 99 (2.3) 92 (4.7) 39 (9.0) 0 (0.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
each population of interest, the value for the whole populadon is within plus or minus two standard anon of the estimate ior the sample.
When the propordon of students is either 0 percent or 100 pement, the standard error is Inestimable. However, pencentaps leas than 0.5
percent ant rounded to 0 percent, and some White eighth graders (0.2 pelves° and some Black twelfth graders (0.2 percent) reached
Level 350. !Interpret with caution-the nature of the sample does not allow accurate determination of the variability of the results for
this subgroup.

Although the sample sizes for Asian/Pacific Islander and American Indian

students are quite small (as indicated by the small percentages of students in

those classifications), for the overall mathematics performantx data, results are

provided for all five racial/ethnic groups analyzed separately by NAEP: White,

Black, Hispanic, AsianRacific Islander, and American Indian."
An examination of the results for all three grades reveals a relatively

consistent pattern. Asian/Pacific Islander students exhibited the highest level of

performance, followed by White, American Indian, Hispanic, and Black

students, in descending order. This pattern tends to hold for both average
proficiency (with the exception of little difference between Asian/Pacific

Islander and White students at grade 4 and between American Indian and

ftefinidors of the various NAEP population subgroup classifications can be found in Appendix C.
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Hispanic students at grade 8) and for the percentages of students performing at

or above the anchor levels across the scale.
An interesting phenomenor, however, emerges at the highest anchor levels

achieved at each !pude. Much larger percentages of Asian/Pacific Islander

students than White students reached the highest levels. In turn, comparatively

more White students than American Indian, Hispanic, or Black students

reached these levels. Within each grade, there were also vast differences

between the highest and lowest average performance by racial/ethnic group.

These discrepancies were also reflected in the percentages of students attaining

vosious anchor levels. For example, 86 percent of the Asian/Pacific Islander
eighth graders performed at or above Level 250, compared to 36 percent of the
Black eighth graders. Similarly, 70 percent of the Asian/Pacific Islander
twelfth graders performed at Level 300, compared to 16 percent of the Black

twelfth graders.

PERFORMANCE BY GENDER

TABLE 2.2 presents the mathematics proficiency results by gender for the

nation as a whole, and TABLE 2.3 presents results by gender for White, Black,
and Hispanic students. The performance patterns by gender for White, Black,

and Hispanic students generally match the gender results for the nation as a

whole. At grades 4 and 8, there was essentially no difference in performance
between males and females. However, a minor but persistent advantage for

males can be detected at the anchor levels. This advantage increased at grade

12, particularly at the higher end of the scale. This finding is consistent with

other research studies showing larger gender differences favoring males when

above-average performance is considered." Additionally, the developing
gender gap during high school was particularly pronounced for Black and

G.Ilah C. Leder, 'Gender Differences in Mailiensaiirs: An Overview" in Mathematics and Gender. Elizabeth
Fennel= and Gi lab C. Leder, editors (New York, NY: Teachers College Press, 1990).

PAGE 84



Hispanic twelfth graders, which coincides with disproportionately high attrition

rates for Black and Hispanic students in high school and college, and fix the

low enrollment of women in graduate mathematics.31

TABLE 2.2 Average Proficiency and Percentage of Students at or Above Four Anchor
Levels on the NAEP Mathematics Scale by Gender

Percent of
Students

Average
Prolldency

1

Percentage of Students at or Above

Level
200

Level
250

Level
300

Level
330

Grade 4

Male 52 (0.6) 217 (0.8) 73 (1.3) 12 (0.8) 0 (0.0) 0 (0.0)

Female
..

48 (0.6) 215 (0.8) 71 (1.3) 10 (0.7) 0 (0.0) 0 (0.0)

Grade 8
,

Male 50 (0.7) 266 (1.3) 98 (0.5) 67 (1.5) 16 (1.3) 0 (02)

Female 50 (0.7) 264 (1.1) 98 (0.5) 68 (1.4) 13 (1,3) 0 (0.1)

Grade 12

Mak 49 (0.7) 298 (1.3) 100 (0.0) 92 (02) 48 (1.7) 6 (0.9)

Female 51 (0.7) 293 (1.1) 100 (0.1) 89 (1.7) 43 (13) 3 (0.4)

Tbe standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 9$ percent
certainty that for each population of interest, the value for the whole population is within plus or minus two standard
errors of the estimate for the sample. When the proportion of students is either 0 percent or 100 percent, the standard
error is inestimable. However, percentages less than 0.5 percent are rounded to 0 percent, and a few eighth-grade males

(0.3 percent) and females (0.1 percent) attained Level 350.

'Everybody Counts: A Report to the Nati011 on the Future of Mathematics Education, Lynn Steen, editor
(Wuhington, DO National Research Council, National Academy Press, 1989).

Moving Beyond Myths: Revitali4ng Undergraduate Mathematics (Washington, DC: National Research Council,
National Academy Press, 1991).
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TABLE 23 Average Proliclenry and Percentage of Students at or Above Four Anchor Levels on
the NAEF Mathematics Scale by Race/Ethnicity and Gender

Percent of
Students

Average
Proficiency

Percentage of Students at or Above

Level
200

Level
250

Level
300

Level

Grade 4

White
Male 36 (0.5) 224 (1.0) 82 (1.6) 15 (1.1) 0 (0.0) 0 (0.0)
Female 34 (03) 222 (0.8) 81 (1.3) 13 (1.0) 0 (0.0) 0 (0.0)

Black
Male 7 (0.2) 194 (1.7) 42 (2.4) 2 (0.6) 0 (0.0) 0 (0.0)
Female 8 (0.2) 194 (1.6) 39 (3.1) 1 (0.6) 0 (0.0) 0 (0.0)

Hispanic
Male 6 (0.2) 201 (1.8) 53 (3.2) 4 (1.2) 0 (0.0) 0 (0.0)
Female 5 (0.2) 199 (2.0) 50 (3.7) 3 (0.9) 0 (0.0) 0 (0.0)

Grade

White
Male 35 (0.6) 273 (13) 99 (0.4) 76 (1.5) 20 (1.7) 0 (03)
Female 35 (0.6) 271 (1.2) 99 (0.3) 78 (1.5) 16 (1.7) 0 (0.1)

Black
Male 7 (0.3) 242 (1.9) 93 (2.0) 37 (2.9) 3 (1.6) 0 (0.0)

Female 8 (0.3) 240 (1.9) 91 (2.2) 35 (3.1) 2 (1.1) 0 (0.0)

Hispanic
Male 5 (0.2) 247 (1.9) 95 (1.3) 45 (4.0) 4 (1.6) 0 (0.0)

Female 5 (0.2) 248 (1.8) 95 (1.3) 48 (3.6) 4 (1.3) 0 (0.0)

Grade 12

White
Male 36 (0.6) 303 (1.5) 100 (0.0) 95 (0.9) 54 (1.9) 8 (1.1)

Fans le 38 (0.6) 299 (1.2) 100 (0.0) 94 (0.8) 50 (1.7) 4 (0.5)

Bieck
Male 7 (0.3) 273 (1.7) 100 (0.0) 76 (2.6) 20 (2.4) 0 (0.7)

Female 7 (0.3) 268 (1.4) 100 (0.0) 72 (2.3) 13 (1.8) 0 (0.0)

Hispanic
Male 4 (0.2) 282 (2.4) 100 (0.0) 84 (3.1) 28 (3.6) 2 (0.7)

Female 4 (0.3) 274 (3.3) 99 (1.2) 74 (3.5) 22 (4.5) 1 (0.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. Percentages
may not total 100 percent due to rounding. At grade 8, a few White males (0.3 percent) and White females (0.1 percent) attained
Level 350. At grade 12, a few Black males (0.4 percent) attained Level 350. However, percentages less than 0.5 percent are
rounded to 0 percent.
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PERFORMANCE BY TYPE OF COMMUNITY

NAEP information on the relationship between students' mathematics

proficiency and the types of communities in which they attend school presents

an opportunity to monitor the link between socioeconomic circumstances and

educational performance. TABLE 2.4 shows the mathematics proficiency for

students attending school in three extreme community types -- advantaged

urban, disadvantaged urban, and extreme rural -- compared to students

attending schools in other types of communities.

TABLE 2.4 Average Proficiency and Percentage of Students at or Above Four Anchor Levels by
Type of Community

Percent of
Students

Average
Proficiency

Percentage of Students at or Above

I.evel
200

Level
250

Level
300

Lewd
380

,

Grade 4

Advatetaged Urban 12 (1.9) 231 (2.2) 89 (2.3) 23 (2.6) 0 (0.0) 0 (0.0)

Disadvantaged Urban 9 (1.2) 200 (2.7) 50 (4.2) 3 (1,0) 0 (0.0) 0 (0.0)

Extreme Rural 11 (1.4) 218 (2.3) 78 (3.3) 9 (2.3) 0 (0.0) 0 (0.0)

Other 68 (2.7) 215 (0.9) 71 (1.5) 10 (0.7) 0 (0.0) 0 (0.0)

Glade 8

Advantaged Urban ! 11 (2.2) 283 (4.0) 1 ao (0.4) 86 (3,0) 29 (6.8) 1 (0.6)

Disadvantaged Urban 10 (1.8) 252 (2.5) 96 (0.9) 51 (3.7) 8 (1.1) 0 (0.2)

Extreme Rural 11 (12) 261 (2.6) 98 (1.5) 62 (3.7) 11 (1.7) 0 (0.0)

Other 68 (3.0) 265 (1.2) 98 (0.6) 69 (1.6) 13 (0.9) 0 (0.1)

Grade 12

Advantaged Urban ! 9 (2.2) 308 (3.2) 100 (0.0) 95 (1.9) 63 (43) 10 (1.8)

Disadvantaged Urban 12 (2.4) 283 (4.4) 100 (OS) 82 (4.2) 31 (4.6) 3 (1.2)

Extresne Rural ! 12 (3.1) 290 (3.2) 100 (0.0) 89 (1.9) 39 (4.1) 3 (1.2)

Other 67 (3.7) 297 (1.1) 100 (0.0) 92 (0.8) 47 (1.3) 5 (0.7)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that
for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample. When the proportion of ssudents is either 0 percent or 100 percent, the standard error is inestimable. A few eighth-grade
students in disadvantaged urban and other community types (0.1 and 0.2 percent, respectively) reached Level 350, although no
students in extreme rural communities attained that level. Percentages less than 0.5 percent, however, are rounded to 0 percent.

!Interpret with caution-the nature of the sample does not allow accurate determination of the variability of the results for these
subgroups.
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As numerous C. iucational studies showing a positive relationship between

socioeconomic status and achievement have suggested, students attending

schools in advantaged urban communities had the highest mathematics
proficiency, and those attending schools in disadvantaged urban communities

had the lowest mathematics proficiency. Those in extreme rural communities
tended to perform similarly to students in other types of communities, although

a pattern of slightly lower average achievement is noticeable at grade 12.

PERFORMANCE BY REGION

TABLE 2.5 presents the results for students from each of the four regions of
the country. As reflected in the average proficiency results for all three grades,
students in the Southeast tended to perform less well than did students in the
other regions, and this pattern held for the percentages of students performing

at or above anchor levels -- even at the lower scale levels. This pattern was
evident at grade 4, and persisted in grades 8 and 12. For example, 62 percent
of the fourth graders from the Southeast performed at or above Level 200,

compared to approximately three-quarters of the fourth graders in the other
three regions of the country. Eleven to 17 percent fewer eighth graders in the
Southeast attained Level 250 than did students in the other regions. For twelfth

graders, 16 to 23 percent fewer students in the Southeast attained Level 300

than did students in the other regions of the country.
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TABLE 2.5 Average Proficiency and Percentage of Students at or Above Four
Anchor Levels on the NAEP Mathematics Scale by Region

Percent of
Students

Average
Proficiency

Percentage of Students at or Above

ILevel

MO

Level

Grade 4

Northeast 22 (0.8) 219 (1.7) 76 (2.3) 13 (1.3) 0 (0.0) 0 (0.0)
Southesst 24 (0.8) 209 (1.6) 62 (2.6) 7 (1.1) 0 (0.0) 0 (0.0)
Central 26 (0.6) 218 (1.3) 76 (1.7) 10 (1.0) 0 (0.0) 0 (0.0)
West 28 (0.6) 218 (1.8) 74 (2.5) 13 (1.4) 0 (0.0) 0 (0.0)

Grade S

Northeast 21 (1.0) 270 (16) 99 (0.4) 74 (3.2) 18 (2,1) 0 (0.3)
Southeast 24 (0.9) 256 (1.7) 96 (1.4) 57 (2.6) 9 (1.1) 0 (0.0)
Central 25 (0.7) 269 (1.6) 99 (0.6) 73 (1.8) 15 (1.8) 0 (0.2)
Wet 30 (0,7) 265 (2.7) 98 (0.6) 68 (2.6) 15 (7.4) 0 (0.2)

Grade 12

Northeast 24 (0.9) 302 (2.1) 100 (0.0) 93 (1.1) 54 (2.7) 6 (1.1)
Southeast 21 (0.7) 284 (2.2) 100 (0.0) 84 (1.5) 31 (33) 2 (0.4)
Central 27 (03) 298 (2.0) 100 (0.1) 92 (1.1) 48 (2.6) 5 (1.2)
West 29 (0.8) 296 (2.2) 100 (0.2) 91 (13) 47 (2.7) 5 (1.3)

The standard extort of the estimated percentages and proficiencies appear in parentheses. It can
be said with 95 percent certainty that for each population of interest, the value for the whole
population is within plus or minus two standard errors of the estmate for the sample. Population
percentages may not total 100 percent due to rounding. When the proportion of students Is either
0 percent or 100 percent, the standard error is inestimable. Although ma eighth-grade students in
the Southeast attained Level 350, some did attain that level in the Northeast. Central, and Western
regions (0.4, 0.2, and 0.3 percent. respectively). However, percentages leu than 0.5 percent are
rounded to 0 percent.

PERFORMANCE BY TYPE OF SCHOOL

In 1990, NAEP modified its national sampling design to provide separate

analyses for students attending private schools. Although the sample sizes are
small when private schools are subclassified further, the overall mathematics

results by type of school shown in TABLE 2.6 are presented separately for

students attending public schools, Catholic schools, and other (non-Catholic)

private schools. At grade 4, students attending other private schools

outperformed students in Catholic schools, who in turn performed better than
students attending public schools. At grade 8, the difference in average

proficiency between students attending Catholic schools and those attending

other private schools was negligible, although students in both those types of
private schools still outperformed students in public schools. At grade 12,
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there was no difference between mathematics proficiency in Catholic schools

and other private schools, and the difference between that level of performance

and average proficiency in public schools was greatly reduced.

TABLE 2.6 Average Proficiency and Percentage of Students at or Above Four
Anchor Levels on the NAEP Mathematics Scale by Type of School

Permute of
Students

Mange
Profkiency

Percentage of Stodenk at or Above

Leval 1Lerei Igrai Lord

Grade 4

Public Schools 88 (1.2) 214 (0.9) 70 (1.3) 10 (0.8) 0 (0.0) 0 (0.0)
Catholic Schools 8 (1.1) 224 (2.0) 83 (2.6) 16 (2.2) 0 (0.0) 0 (0.0)
Other Private Schools 4 (0.8) 231 (2.8) 89 (3.8) 22(3 4) 0 (0.0) 0 (0.0)

Geode 8

Public Scheele 89 (1.3) 264 (1.2) 97 (0.5) 66(1.3) 13(1.3) 0 (0.1)

Catholic Schools 7 (1.1) 278 (2.6) 100 (02) 84(2.6) 22(3.4) 0 (0.2)

Other Private Schools 4 (0.7) 274 (2.4) 100 (0.5) 80 (3.8) 18(2.9) 0 (0.0)

Grade U

intik Schools 90 (13) 295 (1.1) 100 (0.1) 90 (0.7) 43(14) 5 (04)
Catholic Schools 6 (1.1) 302 (3.0) 100 (0.0) 96 (1.2) 54(43) 4 (1.0)

Other Private Schools 1 4 (0.2) 301 (3.1) 100 (0.0) 97 (1.1) 51(4.8) 4 (1.8)

The standard wore of the estirnmed percentages and proficiencies appear in parentheses. It can be said with
95 peecent metainty that for each population of imentat, the value kr the whole populatioa is within phn or
minus two r* :dud errors of the satimate kr the sampk. When the proportioe of students is 0 percent, the
standard error is litestintable. Although percentages less than 0.5 percent are rounded to 0 perm:4 a few
elghth-grade ;ohne-school Mirka: (0.2 percent) and Catholic-school students (0.1 percent) reached Level 350.



PERFORMANCE BY PARENTS' HIGHEST LEVEL OF
EDUCATION

In addition to collecting information about basic demographic characteristics,

NAEP asked students to provide data about a variety of home background

factors that can play a prominent role in influencing educatktnal achievement.

TABLE 2.7 presents the 1990 mathematics assessment results by the

highest level of education reported for either parent. At all three grades,

students whose parents had some education beyond high school performed

better than those whose parents had no education beyond high school.

Similarly, those students with at least one parent graduating high school
outperformed students with neither parent completing high school. At grades 8

and 12, students whose parents graduated from college had the highest
mathematics proficiency. Although this pattern did not hold at grade 4, it
should be noted that 35 percent of the fourth graders reported that they did not

know the education level of either parent.
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TABLE 2.7 Average Proficiency and Perce3tage of Students at or Above
Four Anchor Levels on the NAEP Mathematics Scale by
Parents' Highest Level of Education

Percent of Average
Students Profteleacy

1

Percentage of Students at or Above

1-evel
200

Level
250

[ Level
300

Level
350

Grade 4

Did Not Finish
High School 5 (0.3) 205 (2.0) 59 (3.6) 3 (1.2) 0 (0.0) 0 (0.0)

Graduated
High School 15 (0.7) 211 (1.2) 67 (1.6) 5 (0.8) 0 (0.0) 0 (0.0)

Sone Education
After High School 8 (0.4) 227 (1.6) 85 (1.6) 19 (2.2) 0 (0.0) 0 (0.0)

Grackiated College 36 (1.0) 223 (0.9) 79 (1.1) 17 (1.1) 0 (0.0) 0 (0.0)

Grade 8

Did Not Finish
High School 9 (0.6) 246 (1.4) 96 (1.6) 41 (2.6) 3 (1.2) 0 (0.0)

Graduated
High School 25 (0.9) 256 (0.9) 97 (0.5) 57 (1.7) 6 (1.0) 0 (0.0)

Souse Education
After High School 18 (0.6) 270 (1.0) 99 (0.5) 77 (13) 15 (1.1) 0 (0.2)

Graduated College 40 (13) 277 (13) 99 (0.4) 81 (1.5) 24 (1.9) 0 (0.2)

Grade 12

Did Not Finish
High School 8 (0.6) 272 (1.4) 100 (0.0) 77 (2.0) 16 (2.3) 1 (0.4)

Graduated
High School 24 (1.0) 282 (1.2) 100 (0.1) 85 (1,5) 28 (1.4) 1 (0.4)

Some Education
Atter High School 25 (0.8) 297 (0.9) 100 (0.0) 93 (0.8) 48 (1.7) 3 (0.6)

Graduated College 41 (1.2) 308 (1.3) 100 (0.0) 96 (0.6) 61 (2.0) 9 (1.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said
with 95 percent certainty that for each population of interest, the value for the whole population is within
plus or minus two standard errors of the estimate for the sample. When the proportion of students is 0
percent, the standard error is inestimable. The percentages for parents' highest level of education do not
add to 100 percent because 35 percent of the fourth graders, 8 percent of the eighth graders, and 2 percent
of the twelfth graders responded I don't know.' The average proficiencies for these students were 210
(0.9), 243 (1,9). and 268 (33). respectively. A few eighth-grade students in the "some education after
high school" and "graduated college" classifications did attain Level 350 (0.1 and 0.4 percent, respectively).
However, percentages less than 03 percent are rounded to 0 percent.
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PERFORMANCE BY ADDITIONAL FACTORS RELATED
TO ACADEMIC EMPHASIS IN THE HOME

TABLE 2.8 presents average mathematics proficiency results according to a

number of home factors that have been related to academic achievement. At

all three grades, students who had access to a greater number of reading and
resource materials at home had higher average mathematics proficiency than
did students with access to fewer materials, as did those who reported reading
more pages each day for school and homework. Similarly, average

mathematics proficiency tended to be higher for eighth and twelfth graders who
reported doing homework on a daily basis. Students who reported that they

were absent three days or more in the month preceding the assessment had

lower proficiency than did their classmates with better attendance.
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TABLE 2.8 Average Mathematics Proficiency by Additional Factors Related to the Home

Grade 4

Perces* of I Average
Students Proficiency

Types of Rending
Materials In
gmllusi

Zero to two types 29 (0.9) 206 (0.9)
Three types 36 (0.7) 216 (0.7)
FOUr types 35 (0.8) 224 (1.0)

Deily Aroma of lime
Spent on Homework

A:1MM
None aseigned 21 (1.4) 219 (13)
DM not do k 4 (0.3) 201 (2.3)

One-half hour or less 34 (1.2) 218 (0.9)

One hour 25 (0.7) 218 (1.2)

Two boars 17 (0.7) 210 (1.2)
More thu two boors - -
Daily Pages SUM for
School and Homework
All Sakteeis

Five or fewer pages 24 (0.9) 206 (1.2)

Six to 10 pagi 22 (0.7) 216 (1.0)

More than 10 pages 54 (12) 220 (0.7)

Days of School
;Wiped Last Month

Nom
Ow or two days
Three days or more

Permits living in
Home

Both panels 77 (0.7) 219 (0.7)

Slagle parent 19 (0.6) 207 (1.0)

Neither parent 4 (0.3) 197 (2.5)

Daily Hoon of
Television Viewing

Zero to oats boor 19 (0.6) 218 (1.3)
Two boon 19 (0.6) 223 (1.1)

Three hours 18 (0.7) 222 (1.0)

Four to Five hours 19 (0.5) 217 (1.0)

Six boon or more 25 (1.1) 204 (1.1)

Grade I

Perceot of 1 Average
Students Proficiency

Grade 12

Percent of
Students

Average
ProfIcleacy

19 (0.8) 247 (1.1) 14 (0.8) 280 (1.9)
30 (0.6) 261 (1.0) 26 (0.6) 291 (12)
51 (1.1) 275 (1.3) 60 (0.8) 301 (1.1)

6 (0.5) 248 (2.1) 12 (0.9) 276 (13)
7 (0.5) 255 (2.0) 8 (0.4) 293 (1.8)

19 (0.7) 265 (1.4) 21 (0.6) 298 (1.2)
42 (0.7) 267 (1.0) 32 (0.7) 296 (1.3)
18 (0.8) 271 (1.7) 18 (0.6) 300 (1.2)
8 (0.5) 267 (2.9) 10 (0.5) 304 (2.2)

34 (1.0) 258 (1.0) 33 (1.2) 285 (1.0)
27 (0.7) 266 (1.2) 24 (0.7) 293 (12)
38 (1.1) 272 (1.3) 43 (1.3) 305 (1,3)

46 (0.9) 268 (1.4) 28 (0.9) 301 (1.4)
32 (0.9) 269 (1.1) 39 (0.9) 299 (1.2)
22 (0.7) 254 (1.0) 33 (1.0) 287 (1,2)

77 (0.6) 270 (1.1) 76 (0.7) 300 (1.1)
20 (0.7) 257 (1.1) 20 (0.6) 288 (1.5)

3 (0.2) 240 (2.7) 5 (0,3) 283 (2.5)

14 (0.6) 273 (2.2) 33 (1.0) 306 (1.2)
n (01) 272 (1.3) 27 (01) 299 (13)
23 (0.7) 268 (1.1) 19 (0.6) 290 (1.3)
28 (0.7) 262 (1.2) 15 (0.6) 281 (1.3)
14 (0.7) 247 (1.1) 5 (0.3) 270 (1.8)

The standard errors of the estimated percentages and profickncies appear in parentheses, It can be said with 95 percent certainty
that for each population of interest, the value for the whole population Is within plus or minus two standard errors of the estimate
for the sample. Population perceMages may not total 100 percent due to rounding. () Indicates question not aaked at that grade.

PAGE 94

#



It may be particularly difficult for some single parents to provide both the

economic and educational support that foster higher educational achievement.

This difficulty is supported by NAEP's mathematics proficiency results. At all

three gades, students living with both parents had higher average proficiency
than did students living witb one parent, who in turn tended to have higher

proficiency than students living apart from both parents.
Finally, there is the issue of the large amount of time that students spend

watching television each day in contrast to the amount of time they could be

spending in more educationally beneficial activities. At all three grades,
students who reported watching six hours or more of television per day had

substantially lower average mathematics proficiency than did their classmates
who watched less television. Additionally, at grades 8 and 12, the less

television viewing, the higher the average mathematics proficiency. Even
though fourth graders who reported watching zero to one hour of television a

day had lower proficiency than those who reported two or three hours each

day, the general pattern still prevails.

PERFORMANCE BY TYPE OF H1GH-SCHOOL PROGRAM
AND PLANS AFTER HIGH SCHOOL

At grade 12, students' high-school programs appeared to be directly related to

their average mathematics proficiency. As shown in TABLE 2.9, those

enrolled in academic programs had substantially higher average proficiency

than did those enrolled in either general or vocationalitechnical programs.

Further, those enrolled in gencral programs outperformed those enrolled in

vocational/technical programs.
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TABLE 2.9 Average Mathematics Proficiency at Grade 12 by High-School Program
and Plans After High School

Type of High-School Program Plans After High School

Percent of
Studenta

Average
Proficiency

Percent of
Students

Average
Profickncy

Academk 58 (1.3) 309 (1.1) 14 (0.7) 275 (13)

34 (1.3) 278 (1.2) Two. Year College 24 (0.7) 280 (LI;

Vocadonalfrechnkal 8 (0.6) 270 (1.7) Four-Year College 55 (1.4) 311 (1.1)

Other 8 (0.5) 280 (1.8)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with
95 percent cenainty that for each population of interest, the estimate for the whole population is within plus or
minus two standard errors of the estimate for the sample. Population percentages may not total 100 percent due to
munding.

Consistent with the findings for type of high-school program, high-school

seniors planning to attend a four-year college had considerably higher average
mathematics proficiency than those with other plans after graduation did. Yet

their average proficiency was only slightly above Level 300, which indicates a

grasp of material generally introduced by the seventh grade (decimals,

fractions, percents, and simple algebra). As a result of this low level of
performance by the college bound, even despite some Algebra III and calculus

course taking, many students enter college unready to begin standard college
mathematics courses. As a consequence of this lack of preparation and an

increase in the use of mathematics in other disciplines, college enrollments in
mathematics have increased dramatically since 1970, primarily in high-school

level algebra and geometry courses.m

The twelfth graders planning to enter the work force directly after

graduation had very low average mathematics proftciency mid-way between

Levels 250 and 300, showing competency with content typically covered from

grades five through seven. The mismatch between workplace needs and

"Moving Beyond Myths: Revitalizing Undergraduate Mathematics (Washington, DC: National Research Council,
National Academy Press, 1991)
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students' capabilities is well documented in general and is of particular concern

for those students trying to enter the work force with limited skills."

PERFORMANCE BY AVERAGE MATHEMATICS
PROFICIENCY OF STUDENTS' SCHOOLS

To examine the relationship between level of school performance and level of

student performance, NAEP sorted schools by their students' average

performance on the mathematics assessment, identifying the top one-third and

the bottom one-third of the schools. TABLE 2.10 shows the average
mathematics proficiency for students in the top and the bottom one-third of

schools.

TABLE 2.10 Average Proficiency and Percentage of Students at or Above Four Anchor
Levels on the NAEP Mathematics Scale for the Top One-Third of the
Schools and the Bottom One-Third of the Schools

Percent of
Students

Average
Proficiency

_

Percentage of Students at or Above 1

Level
200

Level

_
250

Level
300

Level

1

Grade 4

Top One-Third Schools
Bottom Ow-Third Schools

34 (2.6) 232 (0.8) 90 (1.1) 22 (1.4) 0 (0.0) 0 (0.0)
29 (2.4) 198 (1.2) 46 (2.0) 3 (0.6) 0 (0.0) 0 (0.0)

29 (3.8) 284 (1.3) 100 (0.2) 88 (1.3) 29 (2.3) 1 (0.3)

33 (2.8) 246 (1.3) 94 (13) 44 (1.8) 4 (0.5) 0 (0.0)

35 (3.9) 312 (1.0) 100 (0.0) 97 (0.6) 66 (1.5) 10 (1.0
25 (2.9) 273 (1.1) 100 (0.2) 77 (1.7) 18 (1.2) 1 (0.3)

Grade S

Top One-Third Schools
Bottom One-Third Schools

Grade 12

Top One-Thisti Schools
Bottom One-Third Schools

The standard errors of the estimated percentages snd proficiencies appear in parentheses. It can he said with 95
percent cerminty that for each population of interest, the value for the whole population is .fithin plus or minus two

standard errors of the estimate for the sample. When the proportion of student, eithet 0 percent or 100 percent,

the standard grim is inestimable.

'National Alliance of Business, The Business Rowicitabie Participation Guide: A Primer for Business on
Education (New York, NY: 1990).

Workforce 2009; Work and Workers for the 21st Century (Indianapolis, IN: Hudson Institute, 1987).
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As would be expected from how the groups were formed, students in the

top one-third performing public and private schools had higher mathematics

proficiency than did those attending the lower-performing schools. However,
the performance in the top one-third of the schools suggests that it is difficult
for schools to raise mathematics achievement to levels even commensurate with

the existing curriculum, let alone to levels more reflective of today's needs. In
these better-performing schools, only two-thirds of the high-school seniors

attained Level 300 (seventh-grade content), and only 10 percent reached Level

350.

Further, the results for students in the bottom one-third of schools were

considerably lower than those for students in the top one-third. Within each
grade, the disparity in average achievement between the students in the nation's

better- and poorer-performing schools was of a magnitude similar to the

difference in average performance between cighth and twelfth graders. In fact,

eighth graders in the top one-third of the schools had higher average

proficiency than tv:elfth graders in the bottom one-third of the schools.

Compared to 90 percent of the fourth graders in the top schools, fewer

than half the fourth graders in the bottom one-third of the schools attained
Level 200, indicating the majority of these students had difficulty with the
simplest mathematical concepts. Similarly, at grade 8, fewer than half the
students attending the bottom one-third of the schools appeared to have a firm

grasp of what knowledgeable mathematics educators characterized as typically

fifth-grade problem solving. Even at grade 12., only about three-fourths of the

students had attained this sparse amount of mathematicn understanding. In

these low-performing schools, only 18 percent of the students in grade 12

reached an understanding of mathematics that included operating with decimals,

fractions, percents, and simple algebra -- content typically covered by the end

of the seventh grade.
TABLE 2.11 presents data about the percentages of students from

demographic subgroups in the higher- and lower-performing schools. As

would have been anticipated based on the average proficiency results for

students belonging to various population subgroups, about one-third to one-half

of the White and Asian/Pacific Islander students in all three grades attended
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schools in the top one-third of mathematics performance, as did students in the

Northeast and Central regions. Also, nearly half of the students with at least

one parent who graduated from college attended higher-performing schools, as

did the overwhelming majority of students from advantaged urban

communities.

In contrast, two-thirds of the Black students and nearly half of the

Hispanic students at all three grades attended lower-performing schools, as did

about half to two-thirds of the students attending schools in disadvantaged

urban communities. The large proportion of students in disadvantaged urban
communities attending lower-performing schools coincides with other studies

on the effect of poverty on learning.'

'Sheldon Danzinger, Education, Earnings, and Poverty, Research Report No. 89-154, Population Studies Center,
University of Michigan, 1989.

Flow= D. McKenzie, "Educatice Strategies for the vs- in The State of Black America (New Yorke NY:
National Urban League, Inc., 1991).

Sheldon Danzinget and Jottathan Stern, The Causes and Consevences of Child Poverty in the United States
(Florence, UNION International Child, 1990).
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TABLE 2.11 Percentage of Students within Selected Demographic Subgroips In the Top One-Third of the
Schools and the Bottom One-Third of the Schools

Percentage of Students
by Race/Ethnidty

Percentage of Students
by Type of Community

White Slack Hispanic

Asian/
Padfk

Islander
Amerkan

Indian
Advantaged

Urban

Dia-
advantaged

Urban
Extreme
Rural Other

Grade 4

Top One-Third 42 (3.2) 7 (1.8) 20 (2.8) 36 (4.9) 24 (4.5) 63 ( 9.4) 10 (4.9) 21 (7.3) 34 (33)
Bottom One-Third 17 (2,4) 68 (4.6) 47 (3.8) 29 (4.8) 32 (4.3) 9 ( 6.1) 66 (7.1) 11 (7.2) 30 (3.4)

Grade S

Top One-Third 34 (4.5) 13 (2.8) 14 (33) 43 (7.8) 22 (74)! SO (10.9) 7 (6.0) 12 (5.8) 27 (4.2)
Bottom Oft.,Third 24 (3.1) 68 (4.6) 43 (6,2) 20 (5.6) 50 (20.8)! 7 (6.2) 68 (7.6) 41 (10.0) 31 (2.1)

Grade 12

Top One-Third 40 (4.6) 13 (2,4) 23 (4.6) 46 (5.4) 23 (9.1)! 70 (8.2) 12 (6.5) 31 (9.9) 35 (4.1)
Bottom poo.Third 15 (3.1) 68 (4.0) 44 (7,4) 21 (8,2) 26 (9.7)! 14 (6.6) 56 (11.9) 31 (11.6) 20 (3.2)

TABLE 2.11 continued

Percentage of Students
by Region

Percentage of Students
by Parents' Education

Northeast Southeast Central West
Did Not Finish

High School
Graduated

High School
Some Education

After High School
Graduated

College

Grade 4

Top One-Third 4.6 (6.0) 10 (3.9) 43 (5.4) 35 (6.1) 15 (2,4) 27 (3.6) 35 (3.5) 44 (3.0)
Bottom One-Third 24 (3.5) 42 (2.6) 21 (3.3) 29 (4.9) 37 (43) 31 (4.0) 25 (2.6) 23 (2.0)

Grade S

Top One-Third 44 (9.9) 12 (3.1) 40 (7.2) 24 (9.1) 12 (2.3) 20 (3.1) 29 (3.8) 42 (5.3)

Bottom One.Third 23 (8.1) 60 (5.5) 24 (5.6) 26 (4.5) 54 (4.2) 41 (3.7) 30 (2.7) 22 (2.6)

Grade 12

Top One-Third 54 (6.9) 12 (2.3) 36(11,2) 35 (6 2) 16 (2.7) 28 (4,0) 32 (4.1) 46 (4.6)

Bottom One-Third 16 (5.1) 57(10.4) 10 (2.8) 23 (5.3) 50 (5.8) 32 (3.9) 24 (2.9) 16 (2.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of
interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample. !Interpret with caution-the nature of
the sample does not allow accurate determination of the variability of this estimated mean proficiency.



SUMMARY

The NAEP results for population subgroups create an educational achievement
tapestry of enormous complexity and variation. In reports such as Everybody

Counts, the major thrust is equality of opportunity in mathematics education for

all students.35 However, the performance gaps were substantial between

higher- and lower-performing groups, with the former including Asian/Pacific

Islander and White students, those attending schools in advantaged urban areas,

those with well-educated parents, and those with stable home environments and

expectations to attend college. The latter groups included Black and Hispanic
students, those attending schools in disadvantaged urban areas, those whose

parents were poorly educated, children from homes without two parents, and

children who watched excessive amounts of television and were unlikely to

read for school or to complete their homework.
Of those high-schJol seniors from the best performing groups, including

Asian/Pacific Islanders, those attending schools in advantaged urban areas, and

those attending the top one-ihird of the schools as determined by overall
average mathematics proficiency, only 10 to 12 percent reached Level 350,

indicating a readiness for advanced mathematics study.

At the twelfth grade, fewer than one-fifth of the Black students or those
students with neither parent having graduated from high school reached Level

300 on the NAEP scale. The findings were similar for these students attending

"Everybody Cowus: A Report to the Nation on the Future of Mathematics Education, Lynn Steen, editor
(Washington, DC: National Research Council, National Academy Press, 1989).
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schools in the bottom one-third of the nation in terms of mathematics

proficiency. Less than 20 percent of these high-school seniors, who appeared
to be concentrated in disadvantaged urban areas, demonstrated a grasp of

mathematical content typically covered by the seventh grade.%

"David H. Swinton, 'The Economic Status of Affican Americans: Permanent Poveity and inequality" in The State
of Black Atnerica (New York, NY: National Urban League, Inc., 1991).

Bill Honig, Last Chance For Our Children: How You Can Help Save Our Schools (Menlo Park, CA: Addison-
Wesley Publishing Company, 1985).

Results 2(00; Progress in Meeting Urban Education Goals (Washington, DC: The Council of the Great City
Schools, 1990).

David T. Ellwood, Poor Support (New York, NY: Bask Books, Inc., 1988).
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Chapter 3

Mathematics Proficiency by Content Area for the Nation
and Subpopulations

BACKGROUND AND DESCRIPTION OF THE
MATHEMATICS CONTENT AREAS

In contrast to the previous chapters, which contain results on overall
mathematics achievement for the nation and subpopulations, this chapter

presents results separately for each of the content areas. In accordance with the

mathematics framework underlying the assessment, results are presented for the

following five content area scales: numbers and operations; measurement;

geometry; data analysis, statistics, and probability; and algebra and functions.

In addition, as a result of the special paced-audiotape portion of the assessment

conducted for the nation at grades 4, 8, and 12 results are presented for a sixth
content area scale, estimation?' The estimation questions included a broad
array of situations, ranging from measurement, monetary value, and time
estimates to the results of various numerical operations. For these questions,
the pacing format made any direct calculations of answers difficult. The

information from the estimation study is intended to supplement that obtained

from the numbers and operations and the measurement questions administered

using the more traditional paper and pencil or calculator approaches. Brief

descriptions of the six content areas are presented in FIGURE 3.1.

"To create each of the six content areas scales, the distribution for the population represented by all students in the
asseesment was set to have a mean of 2503. with a standard deviation of sa
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Although results are not reported separately for the mathematical abilities

dimension of the assessment framework, each content area included conceptual
understanding, procedural knowledge, and problem solving. These are briefly

described in FIGURE 3213s

FIGURE 3.2
Description of Mathematical Abilities

The following three categories of mathematical abilities are not to be construed as hierarchical. For
example, problem solving involves interactions between conceptual imowledge and procedural skills, but
what is considered complex problem solving at one grade level may be considered conceptual understanding
or procedural knowledge at another.

Conceptual Understanding

Students demonstrate conceptual understanding in mathematics when they provide evidence that they can
recognize, label, and generate examples and counterexamples of concepts; can use and interrelate models,
diagrams, and varied representations of concepts; can identify and apply principles; know and can apply
facts and definitions; can compare, contrast, and integrate related concepts and principles; can recognize,
interpret, and apply the signs, symbols, and terms used to represent concepts; and can interpret the
assumptions and relations involving concepts in mathematical settinp. Such understandings are essential to
performing procedures in a meaningful way and applying them in problem-solving situations.

,

Procedural Knowledge

Students demonstrate procedural knowledge in mathematics when they provide evidence of their ability to
select and apply appropriate procedures correctly, verify and justify the correctness of a procedure using
concrete models or symbolic methods, and extend or modify procedures to deal with factors inherent in
problem settings. Procedural knowledge includes the various numerical algorithms in mathematics that have
been created as tools to meet specific needs in an efficient manner. It also encompasses the abilities to read
and produce graphs and tables, execute geometric constructions, and perform noncomputalional skills such as
rounding and ordering.

Problem Solving

In problem solving, students are required to use their reasoning and analytic abilities when they encounter
new situations. Problem solving includes the ability to recognized and formulate problems; determine the
sufficiency and consistency of data; use strategies, data, models and relevant mathematics; generate, extend,
and mod* procthares; use reasoning (i.e., spatial, inductive, deductive, statistical, and proportional); and
judge the masonableness and correctness of solutions.

%See Appendix C for weishtins of Items according to the comet arm by inches:Wad friow.ork.
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AVERAGE PROFICIENCY IN MATHEMATICS
BY CONTENT AREAS

The average proficiency results for the six content areas are presented in

FIGURE 3.3, which summarizes the relative differences in performance at

grades 4, 8, and 12 for each area. Reflecting the curriculum in elementary
schools, the 1990 assessment contained too few questions at grade 4 about data

analysis, statistics, and probability to create a scale including performance at

that grade level.
The average proficiency results for the six content areas reveal several

patterns. For all six areas, average proficiency at grade 12 exceeded that at

grade 8, and for the five areas common to grades 4 and 8, average proficiency

at grade 8 exceeded that at grade 4." Performance in the three grades,

however, did differ from content area to content area.
At grade 4, students' proficiency was relatively lower in estimation and

numbers and operations and highest in measurement. At grade 8, average

proficiency was relatively higher in numbers and operations and estimation.

These findings reflect the current school mathematics curriculum, which

emphasizes arithmetic knowledge and procedures in the earlier years of
schooling. At grade 12, proficiency was quite similar from content area to

content area. However, in each content area, twelfth graders performed more

similarly to eighth graders than eighth graders did to fourth graders, suggesting

that as presently configured, the mathematics curriculum facilitates more

learning in the lower grades.

*Differ= scaling methods may kati to different-sized units st different points on the scales. However the results
in the report me bailed oe using the sante partkular sealing methods for all grades sad content areas methods that

hive boon entaistently usod kr all NAEP usessments.
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FIGURE 33
Average Proficiency in Mathematics Content Areas

at Grades 4, 8, and 12
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The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 pement certainty that for each population of
interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.
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AVERAGE PROFICIENCY IN MATHEMATICS
CONTENT AREAS BY RACE/ETHNICITY

Average content area proficiencies for White, Black, Hispanic, and
Asian/Pacific Islander students are shown in FIGURE 3.4. In general,

Asian/Pacific Islander and White saidents outperformed their Hispanic and

Black counterparts, although the magnitude of these differences shifted slightly

across content areas and from one grade to another. At grade 4, there were

few differences in average performance between Asian/Pacific Islander and
White students, although these two groups had higher average proficiencies

than did Hispanic and Black students across all five content areas. Hispanic

and Black fourth graders had similar proficiency levels in numbers and
opentions and in algebra and functions, but in the content areas of
measurement, geometry, and estimation, Hispanic students outperformed their

Black classmates.
At grade 8, Asian/Pacific Islander students' average proficiency tended to

exceed that of White students, and White students maintained their advantage

compared to Black and Hispanic eighth graders. Hispanic eighth graders
generally had higher levels of performance than Black eighth graders did.
However, across the content areas, the performance of Asian/Pacific Islander
and White eighth graders tended to be comparable to that of Black and

Hispanic twelfth graders, with Asian/Pacific Islander eighth graders generally

having the highest proficiency levels, particularly in numbers and operations

and data analysis, statistics, and probability. At grade 12, as compared to

grade 8, increases in performance were similar across racial/ethnic groups, and

the relative standings of the groups remained much the same. Asian/Pacific
Lslander students had the highest average proficiency in all but the estimation

and data analysis, statistics, and probability content areas, where their

performance did not differ from that of White students. Hispanic twelfth
graders showed evidence of outperforming Black twelfth graders, particularly in

the area of measurement.
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The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that tor each population of
interest, the value tor the whole population is within plus or minus two standard errors ot the estimate for the sample.
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AVERAGE PROFICIENCY IN MATHEMATICS
CONTENT AREAS BY TYPE OF COMMUNITY

FIGURE 3.5 presents the average proficiencies for students attending schools in

advantaged urban, disadvantaged urban, and extreme rural conununities as

compared to those attending schools in other types of communities. Across all
three grades and all six content areas, students attending schools in advantaged

urban areas had the highest avurage proficiencies, and those attending schools
in disadvantaged urban areas had the lowest. At grade 4, there were substantial

differences between these two groups. The relative standings did not change

much at grades 8 or 12.
The average proficiencies of students attending schools in extreme rural

communities were quite similar w those of students in schuols in the other

community types, with both groups of students performinlz in between the

levels of students in advantaged and disadvantaged urban schools. This pattern
was evident at grade 4 and essentially held at grade 8, except in estimation,

where students from schools in communities classified as "other" had higher
achievement than students from extreme rural schools. At grade 12, there were
somewhat narrower achievement gaps between the community types, and the

students from "other" communities tended toward better performance than did

those from extreme rural communities.
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FIGURE 3.5

Average Proficiency in Mathematics Content Areas by Type of Community
at Grades 4, 8, and 12
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AVERAGE PROFICIENCY IN MATHEMATICS
CONTENT AREAS BY TYPE OF SCHOOL

Average proficiency levels across the content areas for students attending

public, Catholic, and other (non-Catholic) private schools are shown in
FIGURE 3.6. Although some differences in performance were noted across the

content areas at grades 4 and 8, at the twelfth grade there was little difference

in average proficiency across the school types.
At grades 4 and 8, there was little difference in achievement beaveen

students attending Catholic or other private schools; however, both groups
outperformed those attending public schools. At grade 12 Catholic- and other

private-school students had virtually identical proficiency levels across the

content areas, and public-school students' performance was almost the same,

although some evidence of the comparatively lower performance pattern shown

by these students at the earlier grades can still be detected.



FIGURE 3.6
Average Proficiency in Mathematics Content Areas by Type of School

at Grades 4, 8, and 12
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Other Private

DATA ANALYSIS,

STATISTICS,
AND PROBABILITY

Public

Catholic

Other Private

ALGEBRA
AND

FUNCTIONS

Public

Catholic

Other Private

4 a 1d

216 (0.9 ) 2.111T(1=1)296 (13)

4 8 12

22$ (22) 272 (2.5) 304 (3.6)

4 12

(3.5) °230 (3.4) 269 (32) 303

265 (1.5) 205 (12)

8 12
301111160i

281 (3 0) 300 (10)
8 12
7011114;80

277 (3.3) 290 (2.6)

4 8 12

21111(10.8) ffillifil=63(12) 296 (1 2)

=2.3
224 (2.1) 279 (2.8) 304 (3.0)

2213 (32) 274 (2.1) 303 (3 4)

The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of
interest, the value for the whole population is within plus or minus two stndard errors of the estimate for the sample.
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AVERAGE PROFICIENCY IN MATHEMATICS
CONTENT AREAS BY GENDER

As presented in FIGURE 3.7, the gender analysis of student achievement in the

mathematical content areas shows two consistent patterns. First, at all three

grades assessed, males tended to have higher average proficiency levels than

did females in both estimation and measurement. Second, at grade 12 males

had higher levels of mathematical proficiency than females in every content

area except algebra and functions.
Because a number of studies show that males tend to achieve higher than

females do on measures of spatial skills, researchers have speculated that the

gender differences in mathematics achievement may be related in part to

differences in spatial skills.° The NAEP results for estimation and
measurement seem to support this theory, although the gender differences were

less prevalent in geometry, where the performance of males as compared to

females was virtually identical, except at grade 12. In the area of estimation,

females lagged behind males at grade 4, performed similarly to males at grade

8, and then fell back behind again at grade 12. In measurement, females

started out behind males in the fourth grade, and the relative performance

standing between the genders did not appear to change at grades 8 and 12.

Males, however, tended to show comparatively more improvement from

grades 8 to 12 than females, resulting in their advantage by high-school
graduation in all areas except algebra. These findings also support a number of

studies indicating that at the end of secondary school, males have learned more

and different mathematics than have females.41

4°Limisay A. raft, 'Spatial %Mk Gender, and Maux.....tice in Mathematics and Gender, Elizabeth Runes= and
ough C. Legier, nditora (New York, NY: Maas Ca liege Press, 199).

Elizabeth Fe01108114 lusaice, Equity, and Mathematics Education" th Mathessaace and Gender, Elizabeth Fame=
and Gi Leh C. Leder, editors (New York, NY: Teachen Co licips Press, 1990).

"311ndsay A. Tann, "Spatial Skills, Gent*, and Mathematics" In Mathemada and Gender, Elizabeth Famema end
Gi lab C. Leder, Whore (New York NY: Teachers College Preig 19914
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FIGURE 3.7

Average Proficiency in Mathematics Content Areas by Gender
at Grades 4, 8, and 12
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The standard errors of the estimated proficiencies appear in parentheses. It can he said with 95 percent certainty that for each population of
interest, the value tor the whole population is within plus or minus two standard errors of the estimate for the sample.
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AVERAGE PROFICIENCY IN MATHEMATICS
CONTENT AREAS BY REGION OF THE COUNTRY

FIGURE 3.8 summarizes proficiency levels across content areas for the four

geographic regions -- Northeast, Southeast, Central, and West. Most striking is

the relatively low performance of students in the Southeast, compared to

students in the other three regions in the country. In each content area,
Southeastern fourth graders had the lowest average proficiency. This relative
standing did not change at grades 8 and 12. Across all three grades, students
in the Northeast showed a general pattern of outperforming their counterparts

in the other tlute regions, especially in the area of estimation.

AVERAGE PROFICIENCY IN MATHEMATICS CONTENT
AREAS BY PARENTS' HIGHEST EDUCATION LEVEL

The relationship between parents' education and mathematics proficiency

across the content areas is shown in FIGURE 3.9. The strong, positive
relationship between well-educated parents and higher mathematics proficiency

waS apparent across all content areas and appeared to be stronger at grades 8

and 12. However, approximately one-third of the fourth graders did not know
the education level of either parent.
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FIGURE 3.8
Average Proficiency in Mathematics Content Areas by Region

at Grades 4, 8, and 12
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The standard errors ot the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty ttiat for each population of
interest, the value for the whole population is within plus or minus Iwo standard errors of the estimate for the sample.
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FIGURE 3.9

Average Proficiency in Mathematics Content Areas
by Parents' Highest Education Level at Grades 4, 8, and 12
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The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each population of

interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.
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SUMMARY

Nationally, it appears that learning numbers and operations and estimation

skills is emphasized in the earlier years of schooling. For the other

mathematics content areas examined by NAEP measurement; geometry; data

analysis, statistics, and probability; and algebra and functions the increases in

proficiency were somewhat more equivalent from grades 4 to 8 as compared to

grades 8 to 12. In general, at the twelfth grade, there appeared to be little

difference in performance across the six content areas.

The performance for subpopulations of students reflected the overall

patterns of mathematics achievement, with Asian/Pacific Islander and White

students having considerably higher average mathematical proficiency in all

content areas than Black and Hispanic students did. The same was true of

students attending schools in advantaged urban areas as compared to those

attending schools in disadvantaged urban areas. Private-school students, both

those attending Catholic schools and other private schools, appeared to have an

advantage at the lower grades, but this dwindled for high-school seniors.

Males had higher proficiency levels than females did in estimation and

measurement across all three grades. At the twelfth grade, they outperformed

females in every content area except algebra and functions. Students from the

Northeast appeared to have stronger estimation skills than those in other

regions, while students from the Southeast performed the most poorly in all

content areas. Across all six content areas, the more well educated the

students' parents, the higher the average proficiency levels.
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Chapter 4
Course-Taking Patterns in the Mathematics Content Areas for
the Nation and Population Subgroups

INTRODUCTION

According to the Second International Mathematics Study (SIMS), the
percentage of U.S. students enrolled in advanced mathematics courses was at

best average in comparison to other countries." Because of the strong positive
relationship between course taking and achievement and because a large

proportion of our nation's students as many as ha each year during high
school -- drop out of the mathematics pipeline, it will be difficult to improve

the overall national profile of mathematics achievement without increasing

course enrollments.' Efforts for reform in this direction have led to increased
course-work requirements for high-school graduation in a number of states, yet

as the results in this chapter show, relatively few students in our country pursue

challenging mathematics course work in meeting these new requirements.

Eighth graders were asked about the type of mathematics they were taking,
and high-school students were asked about their course work in a number of

content areas, includiug algebra, geometry, trigonometry, calculus, and

statistics. The results of this inquiry are presented in this chapter, with
associated mathematics content proficiency levels for the students reporting

various amounts of course work. Twelfth graders were also asked about the

sum of their high-school mathematics course work from grades 9 through 12.

As shown in TABLE 4.1, these data provide an overview both of the well-

documented relationship between proficiency and course taking, as well as the

limited enrollments in high-school mathematics courses.

40artis McKnight. et aL, The Underachieving Currichhon: Assessing US School MaAematics from an International
Perspective, A Notional Repon on the Second hgtiliatiONISI Maikenseties Simdy (Otampaip, 11.4 loternational Association
for the Evaluation of Educatioul Achievement, Sdpes Publishing Company, 1987).

°Everybody Coasts: A Ripon to the Natkm on the Future of Mathematics Edwasion, Lynn Steen. editor (VIshinglon,
De National Research Council, National Academy Pass. 1989).
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TABLE 4,1 High-School Seniors' Reports on the Number of Semesters of High-School Mathematics Courses
Taken In Grades 9 through 12

Zero to Three
Smaseten

Four to Flee
Semesters

Sis to Severn
Semesters

Eight Semesters
sr Mare

Percent of
Stades:a

Alarm
Preficiwup

Peressit el
Stedman

Avulse
Proildem

Percent of
Students

Average
Proaciency

Percent of
Students

Average
Prollekeicy

18 (0.9) 269 (1.1) 18 (0.7) 284 (1.4) 25 (0.9) 300 (1.1) 39 (1.2) 320 (1.1)

White 17 (1.0) 272 (1.5) 17 (0.7) 289 (13) 27 (1.0) 303 (1.2) 40 (1.4) 323 (1.2)

316dt 26 (1.9) 256 (2.0) 28 (2.3) 266 (2.3) 20 (2.4) 279 (2.8) 26 (23) 296 (2.1)

Mow* 24 (2.7) 260 (3.5) 23 (2.9) 276 (5.9) 23 (2.5) 288 (3.4) 31 (3.0) 304 (3.9)

Asian/Pad& Isliader 8 (2.0) 278 (8.0) 10 (3.6) 304 (3.6) 15 (2.8) 315 (5.2) 67 (3.2) 331 (2.7)

Advastaged Urban 1 10 (2.2) 276 (5.0) 13 (1.9) 292 (5.2) 28 (3.6) 309 (3.7) 48 (4.2) 330 (2.2)

Disadv. Urban 1 21 (2.7) 262 (2.8) 18 (1.6) 275 (3.7) 27 (23) 290 (5.7) 35 (3.1) 309 (3.6)

irairesse ilaral 1 26 (3.3) 268 (3.5) 19 (1.9) 281 (2.3) 22 (2.4) 296 (2.9) 33 (4.1) 321 (3.6)

Other 17 (1.0) 269 (1,4) 19 (0.8) 285 (1.8) 23 (1.2) 301 (1.2) 39 (13) 320 (1.3)

Male 18 (1.3) 272 (1.8) 18 (0.9) 285 (1.6) 20 (1.0) 301 (1.6) 44 (1.5) 323 (1.4)

Female 18 (1.0) 266 (1.1) 19 (1.0) 283 (2.0) 30 (1.3) 299 (1.1) 34 (1.4) 317 (1.4)

Northeast 15 (1.9) 271 (3.0) 16 (1.3) 286 (4.0) 18 (1.7) 300 (2.3) 51 (2.6) 322 (1.7)

Soaked 25 (1.8) 264 (1.7) 22 (1.6) 278 (2.8) 20 (1.5) ''30 (1.9) 34 (2.3) 310 (2.1)

Ceabal W (2.0) 268 (2.0) 20 (1.2) 287 (2.8) 25 (2.1) 305 (2.3) 35 (2.4) 323 (2.3)

West 13 (1.3) 272 (2.3) 16 (1.2) 284 (2.9) 35 (13) 300 (1.8) 36 (22) 323 (2.7)

mac &hook 19 (0.9) 268 (1.1) 19 (0.7) 283 (1.4) 26 (1.0) 300 (12) 37 (13) 321 (1.3)

Private Schools 11 (1.5) 273 (20) 14 (1.7) 290 (3.0) 22 (2.6) 296 (1.9) 53 (3.1) 316 (2.4)

Did Net Habit H.S. 34 (2.8) 261 (21) 26 (2.7) 273 (3.1) 17 (2.0) 282 (2.8) 24 (3.1) 301 (4.1)

Gradmeted H.S. 27 (1.9) 263 (14) 23 (1.2) 277 (2.3) 25 (1.4) 293 (1.8) 25 (1.6) 308 (2.5)

Some Ed. After IL& 17 (1.2) 274 (2.2) 19 (1.4) 288 (2.0) 28 (1.6) 299 (1.4) 37 (1.5) 318 (1.3)

Graduated Celiqpe 11 (1.0) 275 (1.7) 14 (OS) 292 (2.2) 26 (1.2) 306 (1.4) 49 (1.6) 326 (1.4)

Academic 9 (0.6) 280 (2.3) 14 (0.7) 294 (2.0) 27 (1.2) 306 (1.2) SO (1.4) 325 (1.2)

Gemoul 30 (1.9) 264 (1.3) 24 (1.4) 274 (1.5) 23 (13) 290 (1.8) 22 (1.4) 303 (2.1)

Vocational/Tee:haled 44 (2.5) 261 (2.4) 73 (3.3) 277 (5.0) 21 (2.8) 283 (3.9) 13 (2.3) 238 (4.7)

The standard errors of the estimated percentages and proficiencies appear in paremheses. it can be said with 95 percent certainty that for each populatioa

of kunst. tia value for the whole population is within plus or minus two standard more of the estimate for tbe sample. Populatioa pereentasee may aot

total 100 percent due w rounding linterpat with caution-the nature of the umple does not allow accurate determination of the variability of the results

Ox these subgroups.

Although NAEP data cannot be used to establish cause-and-effect

relationships, the direct relationship between amount of course work and

mathematics proficiency apparent for the nation and each subgroup may well

have its roots in two factors. First, the study of mathematics undoubtedly

influences achievement, particularly as the course work becomes more

sophisticated, covering concepts unlikely to be encountered in daily activities.

Second, better students elect to continue their mathematics study, while their

less able counterparts tend to pursue other course work.
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Because not enough students persevere in mathematics during their high
school years, industry, universities, and the armed forces are burdened by
extensive costs for remediation." For example, when asked if they were
taking a mathematics class in the second half of their senior year, 42 percent of
the twelfth graders reported that they were not. Their average mathematics
proficiency was substantially below that of their counterparts enrolled in
mathematics course work (269 compared to 289).

Only 39 percent of the high-school seniors reported taking four years of
mathematics course work front grades 9 through 12, and the patterns by
subgroup reflect the proficiency results. Asian/Pacific Islander students
reporter:i the most course work, with White students a distant second, and
Hispanic and Black students trailing behind. In a parallel vein, students
attending .whools in advantaged urban areas reported more course work than
did those attending schools in disadvantaged urian areas. Students in private
schools (Catholic and other private schools) reported more course work than
did those in public schools, although their average mathematics proficiency was
no higher and may have been somewhat lower than that of the public-school
students.°

Males reported more course work than did iemales, and students in the
Northeast reported more semesters of mathematics classes than did students in
the other three regions of the country. Those students whose parents had
graduated from college reported the most course work, followed by those
whose parents had some education after high school. Students whose parents
had no education beyond high school or did not graduate from high school
reported the least course work. Finally, those students in academic high-school
programs reported taking more semesters of mathematics than did their
counterparts in general or vocational/technical programs.

"Everybody Cows: A Report to de Nadas oa the Future of Malhematics Education, Lynn Steen, editor (Wuhington,
DC National Research Council, Natioaal Academy Press, 1989).

'Me sample Mem for private-school students do not support finer classifications (Le., Catholic schools separately front
ether Ovate schools) when the results are further analyzed by variables with several categories.
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AVERAGE PROFICIENCY IN ALGEBRA AND FUNCTIONS
BY ALGEBRA COURSE TAKING

Despite considerations of tracking and the importance of a balanced curriculum,

the system of different mathematics study for various students in our country

begins early and is well established by middle school. As shown in TABLE

4.2, eighth graders typically take one of three different types of courses --

eighth-grade mathematics, pre-algebra, or algebra There is further evidence,

supported by the results in this report, that among those students taking eighth-

grade mathematics, the less able eighth graders are still in a curriculum

consisting primarily of grade-school arithmetic."

"Canis McKnight, et AL, The Underachieving Cioricalum: Assessing U.S. School Mathematics from an issernationai
Perspaciht, A National Report on the Second Iniemaiional Magemodcs Study (Champaign, IL: Internsional Association

for the Evaluadon of Educational Achievement, Sdpes Publishing Company, 1987).
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TABLE 4.2 Average Overall Mathemadcs Proficiency by Algebra Course Taking:
Grade

Eitigh-Grade Mathematics Pre-Algebra Alvaro

Aimed et
Statdenb

Avenge
Prefichecy

Tama of
Students

Morns
Trading

Palest et
Students

Anrage
Prefirdency

Sallee 58 (13) 255 (1.0) 22 (1.3) 274 (13) 16 (1.0) 797 (2.2)

Whiee 55 (1.8) 261 (1.2) 23(1.7) 279 (1.3) 18 (1.3) 301 (22)
Shock 68 (24) 235 (1.8) 21 (2-1) 255 (3.2) 7 (13) 265 (6.1)
Illepanic 69 (2.3) 243 (1.7) 17 (1.8) 263 (2.3) 10 (1.3) 274 (46)
Asiemfliadfic Islander 35 (6.8) 263 (44) 24 (5.3) 281 (7.8) 38 (53) 310 (4.9)

Advantaged Urban I 48 (5.2) 271 (4.6) 25 (4.4) 287 (2.4) 26 (2.5) 306 (7.0)
Diendmatapd Utbas 64 (3.5) 243 (2.6) 17 (2.4) 260 (5.7) 15 (2.0) 285 (3.7)
Extreme Dural 62 (7.6) 253 (3.1) 21 (4.2) 270 (4.7) 13 (4.9) 291 (3.4)
Other 59 (1.7) 254 (1.4) 23 (1.6) 274 (2.4) 15 (1.1) 797 (2.4)

Pablo Schools 60 (1.6) 253 (1.1) 21 (1.4) 274 (1.4) 15 (1.0) 298 (2.4)
Private Scheele 47 (43) 270 (2.0) 27 (2.8) 273 (2.5) 23 (2.8) 294 (3.8)

Male 59 (13) 255 (1.1) 21 (1.3) 276 (1 A) 16 (1.1) 300 (2.4)
Fmanie 58 (1.8) 254 (1.2) 23 (1.5) 273 (1.6) 16 (1.2) 294 (2.4)

Northeset 59 (3.7) 259 (2.1) 18 (2.7) 279 (3.2) 18 (2.1) 299 (4.0)
Seetheast 57 (3.3) 244 (2.5) 29 (3.8) 271 (2.3) 12 (1.9) 294 (33)
Central 59 (2.5) 260 (1.7) 22 (2.1) 276 (1.7) 15 (14) 296 (34)
Wen 58 (2.6) 255 (13) 19 (1.9) 273 (2.2) 19 (2.3) 299 (44)

Did Not Mak IL & 74 (2.7) 241 (1.7) 18 (2.5) 267 (3.8) 3 (0.7) 269 (8.3)
Gradsated H. S. 66 (2.2) 750 (1.3) 21 (2.2) 267 (2.0) 9 (1.0) 281 (3.2)
Some noodle Ants IL S. 58 (10) 261 (1.2) 24 (1.8) 277 (1.6) 15 (1.3) 298 (2.0)
Gradasted Coley 48 (1.9) 263 (1.5) 24 (1.6) 280 (13) 25 (13) 303 (7.4)

The standard wore of the estimated mammon and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each populatioe of interest, the value for the whole population is within pins or minus two standard enon of the estimate for
the sample. Peroessages may not total 103 percent because a few students reported taking other mathematics comes. Interpret with
cautice-the saws of the sample doss not allow accurate desteminatice of the variability of the results for this population whirouP.

The results reveal that the eighth graders taking the more advanced courses
have higher levels of mathematics proficiency. Also, one finds a significantly
larger percentage of Asian/Pacific Islander students taking algebra, and a
substantially larger proportion of Black and Hispanic students in the eighth-
grade mathematics curriculum. This finding supports observations from other
studies documenting fewer Black and Hispanic students having the opportunity
to learn algebra in the eighth grade.° Similarly, fewer students in the

"Curtis C. Mani** et al., The thederschiMus Cunizadaus: AssesstesU.S. Schad Math:Rooksfrom es hiteneational
Perspect m, A Maimed Report on the Seetnd keterteatioad Mathematics Study (Champalp, IL buernatiowalAssociation
for the Evakiatkm of Educational Achievement, Sam Publishing Company, 1987).
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Southeast than in the Northeast or West were enrolled in an algebra class at the

eighth-grade level. In contrast, more students attending schools in advantaged

urban areas were taking algebra in the eighth grade, as were more students in

private schools and students whose parents had graduated from oollege.

TABLE 4.3 summarizes the relationship between proficiency in algebra and

functions and students' course-taking patterns in the algebra to calculus

sequence in secondary school. Like the eighth-grade data, the twelfth-grade

data show that the higher the mathematics proficiency level, the more

mathematics taken in the sequence from no algebra, pre-algebra, Algebra I,

Algebra II, Algebra 111, to calculus. The increase in average proficiency was

substantial with each successive course taken. However, substantial attrition,

most likely by poorer students, was also evident. The results indicate that

although most twelfth graders (all but 17 percent) have at least taken Algebra I

and more than half have taken Algebra II, very few have taken more advanced

algebra or calculus.
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TABLE 4.3 Average Proficiency In Algebra and Functions by Algebra and Calculus Course Taidng: Grade 12
(Continues on the next page)

Hare Not
Studied Motes

Oa ly Taken
Pre-Algebra

Only Taken
Algebn 1

Perant ot
Students

Algebra
Profident7

Permit of
Students

Algebra
Prone lacy

Percent ot
Studeste

Algebra
Proficiency

9 OM 251 (1.9) 8 (0,5) 265 (1.8) 27 (1.0) 286 (1.8)

White 8 (OM 255 (1.9) 8 (0-6) 268 (2.5) 26 (1.2) 291 (1.9)
likck 10 (1.3) 239 (3.3) 9 (1.2) 251 (4.6) 34 (2.0) 266 (2.2)
Hispnale 14 (1.9) 244 (6.4) 12 (1.5) 262 (4.0) 30 (2.1) 275 (4.7)
Adas/Pacific blander 5 (1.3) 265 (11.7) 8 (3.8) 281 (14.6) 23 (3.8) 317 (6.3)

Advaataged &bin ! 4 (1.2) 248 (7.9) 8 (1.6) 277 (4.9) n (2.4) 291 (4.1)
Dkethantaged Urban 9 (1.6) 245 (5.9) 10 (1.8) 256 (4.9) 34 (3.4) 272 (4.1)
Extreme Staril I 13 (2.4) 248 (2,3) 8 (2.6) 268 (4.8) 25 (2-5) 282 (3.3)
Other a (0.7) 253 (2.3) 8 (0.6) 265 (2.4) 27 (1.2) 289 (2.2)

Pattie Schools 9 (0.8) 251 (1.9) 9 (0.6) 265 (1.9) 22 (1.1) 285 (1.9)
Private Schools 2 (0.7) 255 (7.1) 4 (1.1) 267 (4.7) 23 (2.1) 292 (3.1)

hiale 10 (0.9) 254 (2.5) 8 (0.6) 266 (3.6) 27 (1.1) 285 (2.0)
Feu* 7 (0.7) 248 (2.7) 9 (0.7) 264 (1.8) ZS (1.4) 236 (1.9)

Northeast 8 (1.1) 254 (3.2) 6 (0.7) 269 (3.5) 27 (2.3) 296 (4.4)
Soatinan 10 (1.6) 245 (2.8) 6 (0.7) 256 (3.3) 26 (2.2) 272 (1.8)
Central 9 (1.8) 254 (3.8) 11 (1.0) 269 (3.7) 29 (1.9) 286 (2.5)
Wed 7 (0.9) 251 (4.7) 10 (1.3) 264 (2.6) 27 (1.7) 286 (3.7)

Old Not SUM H. S. 20 (2.1) 245 (3.6) 14 (1.9) 262 (3.5) 34 (2.3) 271 (2.4)
&ideated H. S. 13 (1.5) 250 (2.2) 11 (1.2) 260 (2.6) 32 (1.7) 279 (2.1)
Some Educed*. After H. S. 6 (0.8) 255 (4.0) 9 (1.1) 265 (2.7) 27 (1.7) 284 (1.8)
Graineted College 5 (0.7) 239 (3.7) 5 (0.5) 274 (3.6) 24 (1.3) 298 (2.6)

Anulasic 2 (0.3) 262 (5.4) 3 (0.4) 280 (3.6) 22 (1.4) 299 (2.7)
Germ* 16 (1.5) 250 (2.1) 15 (1.3) 262 (2.1) 35 (1.6) 275 (1.5)
Vocationelfrathalcai 25 (2.1) 248 (3.2) 16 (2.1) 258 (3.7) 39 (3.2) 276 (3.1)
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TABLE 4,3 (continued)

Takeo Algebra 11
bat Noe beyond

reread of
Stadeata

Algebra
Proficiency

Takes Algebn 111 or PreCalcalin
but Not Canikti

Permit of [-Algebra
Stadeab Proficiawy

Takeo
Glades

Percale of Algebra
&admit Proficiency

43 (1.3) 309 (1.0) 9 (0.7) 327 (1.7) 4 (0.4) 343 (2.7)

45 (15) 313 (1.1) 10 (0.8) 330 (1.9) 4 (0.4) 346 (2.8)

41 (2.2) 239 (1.7) 5 (1.0) 310 (5.3) 1 (0.4) 308 (19.6)

36 (23)
41 (4.7)

299 (17)
326 (3.9)

5 (1.0)
17 (3.6)

309 (72)
334 (4.8)

3 (DS)
7 (3.2)

320 (10.5)
348 (6.1)

48 (2.2) 321 (32) 12 (1.9) 336 (3.0) 6 (1.6) 347 (7.8)

39 (2-5)
45 (3.4)

304 (4.8)
304 (5.1)

S (1.0)
7 (13)

324 (5.6)
320 (52)

3 (0.9)
2 (0.8)

338 (12.5)
333 (8.9)

43 (1.7) 310 (1.0) 10 (0.9) 327 (2.0) 4 (OA) 343 (2.8)

42 (1.4) 310 (1.1) 8 (0.8) 328 (2.0) 3 (0.4) 343 (2.9)

50 (2.9) 304 (2.0) 16 (1.9) 323 (2.6) 5 (1.1) 339 (4.7)

41 (13)
45 (1.4)

a
310 (1.3)
309 (1.1)

9 (0.8)
9 (0.7)

331 (1.8)
324 (2.4)

4 (0.5)
3 (0.4)

340 (3.4)
346 (33)

41 (3.4) 311 (1.9) 12 (13) 325 (1.9) 6 (1.0) 340 (4.4)

49 (2.8) 301 (2.2) 7 (1.2) 320 (4.4) 2 (0.3) 326 (8.2)

39 (1.9) 313 (2.8) 9 (1.4) 332 (3.8) 3 (0S) 347 (5.3)

44 (2.0) 311 (1.5) 8 (1.3) 331 (4.3) 3 (0.7) 350 (43)

28 (3.1) 293 (2.8) 3 (1.0) 297 (11.8) 1 (0.2) 336 (13.1)

37 (2.1) 301 (1.7) 6 (0.7) 321 (3.4) 1 (0.3) 314 (10.8)

46 (2.0) 309 (1.3) 9 (1.0) 328 (2.0) 3 (0.5) 340 (4.9)

48 (1.6) 316 (1.2) 13 (1.0) 330 (2.2) 6 (0.7) 348 (2.8)

54 (1.7) 314 (1.0) 14 (0.9) 330 (1.8) 5 (0.6) 347 (23)

30 (1.3) 299 (1.8) 3 (0.6) 317 (4.3) 1 (0.3) 311 (9.7)

19 (2.3) 293 (4.7) 1 (0.4) 252 (13.6) 0 (0.3) 291 (15.2)

Courses taken were defined as those studied for at least one year. The standard errors of the estimated percentages and proficiencies appear in

parentheses. It can be said with 95 percent certainty that for each popularioo of interest, the value for the whole population is within plus or

minus two standard errors of the estimate for the sample. IN3pu1tioa percentages may net total 100 percent due to rounding. lintropret with

caution-the nature of the sample does not allow =irate determinatioa of the variability of the results for these population subgroups.

These data also reflect some significant differences among population

subgroups. For example, nearly one-fourth of the Asian/Pacific Islander

twelfth graders, 18 percent of the students attending schools in advantaged

urban ccmmunities, 18 percent of the students in the Northeast, 19 percent of

those having at least one parent who had graduated from college, and 19

percent of those in academic high school programs had taken Algebra III or

calculus. In contrast, 6 percent of the Black twelfth graders and 8 percent of

the Hispanic twelfth graders had taken these courses. Very few students whose
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parents were less well educated had taken Algebra III and calculus courses, and
virtually none of the students in general or vocational/technical high school

programs reported taking these more advanced courses. On the other hand, the
results indicate no apparent gender differences in either course taking or
average proficiency. These data are consistent with those reported at the

Mathematical Sciences Education Board conference, "Making Mathematics

Work for Minorities," and in Evetybody Comm's Pursuing increasingly
higher levels of study of algebra and calculus seemed to be more common for
students in the Northeast than for students in the other three geographic

regions. The results for public as compared to private schools indicate that

more students in private schools tended to enroll in advanced mathematics

course work, although they did not have higher proficiency levels than their
counterparts in public schools.

At grade 12 far "fewer students in general and vocational/technical than

academic high-school programs reported pursuing the algebra course sequence,
and approximately one-third reported only pre-algebra or no study of the
subject. Even for high-school seniors in academic programs, fewer than one-
fifth had taken courses more advanced than Algebra II.

AVERAGE PROFICIENCY IN GEOMETRY BY GEOMETRY
AND TRIGONOMETRY COURSE TAKING

At the secondary level, there was a strong relationship between students'

geometry proficiency and whether students had studied geometry and

trigonometry (see TABLE 4.4). Twenty-eight percent of the high-school

seniors had not studied a year of geometry, 55 percent had studied geometry
but not trigonometry, and only 17 percent had additional course work in
trigonometry.

'Everybody Cotatts: A Report o the Nation on the Futwe of Mathematics Education, Lynn Steen, editor, (Washington,
DO National Reseamh Gnuacii, Naticand Academy Press, 1989).
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TABLE 4.4 Average Proficiency in Geometry by Geometry and Thgonometry Course Taking:

Grade 12

Have Not
Studied Gesesstry Takes Geometry

----1
Makes Geometry sad I

Trigonometry
I

Permed of
Students

Geometry
Proficiency

Perm* et
Stedeste

Geometry
holicitteey

Percent of
Students

Geometry
Preficketcy

Grade 12 28 (1.4) 259 (1.2) 55 (1.5) 308 (1.1) 17 (1.1) 325 (1.7)

White 27 (1.6) 264 (1.3) 56 (1.8) 313 (1.2) 17 (1.2) 331 (1.7)

Wick 33 PAO 240 (2,6) 52 (2.8) 281 (2.6) 15 (1.8) 296 (3.6)

IlLpenic 41 (22) 249 (4.4) 48 (2-5) 296 (3.1) 11 (1.8) 306 (6,2)

Aelm/Pacitk Islander 13 (17) 268 (8.1) 62 (4.0) 324 (3.5) 25 (72) 331 (5.9)

Advantepd Urban ! 18 (2.6) 265 (4.1) 60 (42) 319 (3.2) 22 (2-6) 329 (3-7)
Disedventaged Urban 31 (2.3) 250 (43) 57 (2-0) 295 (4.8) 13 (1.5) 314 C7.6)

Eltnale Ural 1 36 (3.3) 259 (3.5) 52 (3.1) 305 (2.9) 13 (2.4) 326 (10.1)

Other 28 (1.6) 260 (1.8) 34 (2.0) 309 (1.3) 17 (1.4) 326 (2.1)

Public School 30 (1.4) 258 (1.3) 54 (1.6) 308 (12) 16 (1.2) 327 (1.9)

Private School 12 (2.0) 269 (4.1) 63 (2.2) 306 (2.3) 25 (1.8) 315 (2.8)

Male 29 (1.7) 262 (1.5) 52 (1.7) 311 (1.5) 19 (1.2) 329 (3.7)

Female 28 (1.4) 256 (1.8) 58 (1.7) 306 (1.2) 14 (1.1) 323 (2.4)

Nordisest 24 (2.2) 263 (3.5) 52 (3.3) 313 (10) 25 (26) 328 (3k)
Southesst 32 (3.3) 250 (2.3) 51 (2.6) 294 (2.7) 17 (2.9) 314 (3.8)

Central 31 (3.0) 264 (2.3) 54 (3.1) 312 (1.7) IS (1.5) 330 (3.2)

West 28 (2.3) 258 (2.2) 61 (2.9) 310 (2.4) Il (1.6) 326 (2.5)

Net H. S. 56 (3.3) 253 (2.9) 37 (2.8) 290 (3.1) 7 (1.4) 303 (6.7)

Graduated H. S. 41 (1.9) 254 (1.7) 48 (1.7) 297 (1.5) 11 (0.9) 315 (3.9)

After H. S. 25 (1.4) 265 (1.8) 57 (1.7) 307 (1.4) 18 (1.4) 324 (2.7)

Grsdisaled Wks* 17 (12) 266 (2.5) 62 (1.9) 317 (1.5) 22 (1.7) 331 (1.6)

Acadian:1k 12 (0.9) 270 (2.4) 65 (1.5) 314 (1.4) 24 (15) 329 (1.8)

General 49 (2.2) 256 (1.4) 44 (2.2) 295 (1.6) 7 (0.7) 310 (3.6) 1

Vocatioasifrechnical 66 (32) 255 (2.5) 28 (2.6) 292 (3.2) 6 (1.6) 294 (5.2)

Onuses taken were defined as those subjects studied at taut one year. The standard won of the estimated percentages and profi-

ciencies appear in parenthesee. It can be said with 95 percent certainty that for each population of interest, the value for the whole
population is within plus or Wan two standard anon of the estimate for the sample. Population percentages may not total 100

percent due to rounding. Insespne with Caltion-tito nature of the sample don not allow accurate detetotinatioa of the variability of

the results for them population subssoups.

An analysis of the racial/ethnic group results indicates that considerably

fewer Asian/Pacific Islander students withdraw from the mathematics pipeline

before they study geometry, compared with students from other racial/ethnic

groups. Also, more than half the students with neither parent having graduated

from high school reported no study of geometry. In contrast to the findings for

algebra, females generally had lower proficiency levels in geometry despite an

equal propensity to enroll in geometry courses, although they were less likely

PAGE 129

154



than males to go on to trigonometry. These results are consistent with studies
showing that males have better spatial skills than females.' But they are also
consistent with existing evidence that, even though females may have equal
opportunity to take mathematics courses, they may not be treated equally in
mathematics classrooms." For example, males interact more frequently with
teachers than do females, and teachers initiate more contacts with males and
respond to their requests more frequently.

Finally, about one-third of the students attending schools in disadvantaged

uroan or extreme rural communities reporteti no study of geometry. Thirty
percent of the students attending public schools also reported taking no courses
in geometry.

AVERAGE PROFICIENCY IN DATA ANALYSIS, STATISTICS,
AND PROBABILITY BY STATISTICS COURSE TAKING

The results in TABLE 4.5 show a positive relationship between some course
work in statistics and students' performance in data analysis, statistics, and

probability. However, only about 12 percent of high-school students report
having taken even a semester of statistics by the twelfth grade. Although mort
students in the Northeast reported studying statistics than did students in any of
the other three geographic regions, their average proficiency in data analysis,
statistics, and probability did not seem to differ from that of stud. -its in the
Central and Western regions. Students in the Southeast attained significantly

lower proficiency levels in this content area than did students from the other
three areas. By and large, however, few students reported any study of
statistics, regardless of population subgroup. Even for those students in
advantaged urban schools, only 16 percent reported statistics course work.

*Lindsay A. Tame, "Spatial SkiI1i ()ender and Mathernstice in Mathew:Um and Gender, Elizabeth Fennems and
Gilah C. Leder, editors (New York NY: Tear:hen Colley Press. 1990).

stlizebeth Fenomni, Equky, and Mathematics Educatioe in Mai Isom:See and Gender, Elizabeth Femme
and Gi lah C. Leder, editors (New York, NY: Teachers College PM*, 1990).
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TABLE 45 Average Proficiency in Data Analysis, Statistics, and Probability by
Statistics Course Taking: Grade 12

1--
Rave Not

Studied Statistics
Have Studied

I

Some Wades

Percent of
Stades&

Data Analysis
Framing

Percent at
Students

Data Analysis
Proftdescy

Grids 12 :.: (0si) 294 (1.1) 12 (03) 307 (2.2)

White 88 (0.9) 300 (1.2) 12 (0.9) 317 (2.3)

Slack 87 (1.7) 267 (1.6) 13 (1.7) 272 (3.9)

Elhipsaie 88 (2.3) 275 (3.0) 12 (2.3) 277 (6.1)

AsteriTaciftc Wands. 86 (5.2) 305 (3.6) 14 (5.2) 323 (10.0)

Advanived Whoa I 84 (3.3) 304 (2.7) 16 (3.3) 315 (75)

1 Dleadvaimisged Urban I 89 (1.3) 279 (4.9) 11 (1.3) 289 (10.2)

1 Entsense Rand ! 86 (2.0) 291 (2.8) 14 (2.0) 304 (5.7)

1 Other 89 (1.3) 296 (1.3) 31 (L3) 310 (2.3)

Pablie Schools 88 (0.8) 293 (1.1) 12 (0.8) 308 (2.2)

Minas &heals 85 (2.8) 298 (1.8) 15 (2.8) 303 (5.7)

Mate 87 (0.9) 296 (1.3) 13 (0.9) 308 (2.8)

Fmk* ES (1.0) 292 (1.2) 11 (1.0) 306 (2.3)

Northeast 80 (3.0) 299 (1.8) 20 (30) 311 (4.3)

Sentheast 92 (0.8) 284 (2.0) 0 (0S) 287 (5.6)

astral 91 (1.2) 296 (2.0) 9 (1.2) 315 (2.7)

W. 90 (1.3) 295 (2.1) 11 (1.3) 306 (4.0)

Did Not Meek H. & 91 (1.5) 272 (1.9) 9 (1.5) 289 (4.9)

Gnawed. H. & 90 (1.1) 733 (1.4) 10 (1.1) 290 (3.5)

Seas Ildeastioa After H. S. (1.2) 297 (1.3) 12 (1.2) 311 (4.2)

Graduate Gob. 86 (12) 304 (1.5) 14 (1.0) 318 (2.4)

Academie 85 (1.1) 306 (1.1) 15 (1.1) 317 (2.2)

Galena 92 (1.0) 280 (1.5) 8 (1.0) 287 (3.4)

i
Vecadonelfrechnicel 92 (1.4) 273 (23) 8 (1.4) 272 (7.5)

Statistics study defined at least one-half yen of come work. The standrad moss of the esti:staled per-

centiles end proficiencies appear in pereatheses. It cam be said with 95 percent cestainty that for each

population of Worm, the value for the whole population is within plus or WIWI two standard errors of the

misuse for the sample. Interpret with caution-the nature of the sample dos not allow accurate determinadoe

of the variabaity of the faults for these population subgroups.

SCHOOLS' REPORTS ON COURSE 01414:RINGS

The causes of students' low enrollments in advanced mathematics course work

are debated at length. However, these low enrollments are not a result of

schools failing to offer such course work. To provide some perspective on

school mathematics offerings, NAEP asked eighth graders' school

administrators if algebra was offered for high-school placement and asked
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twelfth graders' school administrators whether or not various courses were
offered. The results are presented in TABLE 4.6 by region and type of
community. Several patterns emerge, including the finding that most students
have access to a variety of mathematics courses, no matter where they live or
in what type of community.

An examination of the results reveals that statistics and probability have

not been incorporated into the mathematics curriculum on a widespread basis,

which contrasts with the emphasis given to statistics by the NCTM Standards
and other such sets of recommendations.s' Even in the Northeast, the region
where the most students have an opportunity to study statistics, only half the
students can take such a course. Across the regions, students in the Southeast
have the least opportunity to take advanced mathematics course work, and
students in the Northeast the most. Considering students' course-taking

patterns, there appears to be little difference between the amount of course
work offered in disadvantaged urban schools as compared to advantaged urban
schools. Students in extreme rural communities, however, have much less
opportunity than their counterparts living in the res of the country to take
advanced mathematics classes.

ilarricuhtss and Evaluation Standards for Sdtool Mathematics (Reston, Vk National Coencil of Suchen of
Matlwastki, 1989).
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TABLE 4.6 Schools' Reports on Percentages of Students In Schools with Various Course Offerings by Region

and Type of Community

Does your school offer algebn for high school placement? (Perna "Yva)

Woe Type of Coatmealty

Madmen Smeheest Carer& West
Advantaged

Urban
Disednitaged 1

Whoa
Extreme
Rend j Oder

Gado 11 75 (2.8) 83 (4.3) 62 (m) 73 (5.1) 81 (5.2) 81 (7.3) 73 WI 55 (11.8) 77 (3.2)

Are the Mewl% taught im your school? (Parent "Yes")

Woe Type et Ceesanalty

Adrastapd =advantaged Redraw
Gnide 12 Nodes Method Seotheat Central Weet WWI Urban Rural Other

Algebra 1 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) KO (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0A)

Algebra 11 97 (1.1) 90 (4.8) 100 (0.0) 98 (1.1) 100 (0.3) 100 (0.0) 94 (3.9) 100 (0.0) 97 (1.6)

Geometry 100 (0.2) 100 (0.0) 100 (0.1) 99 (0.9) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.4)

Trilmosen7 95 (1.4) MO (02) 94 (2.7) 94 (32) 93 (33) 99 (0.9) 95 (2.7) 68 (3.9) 96 (11)

Probability/ 31 (3.6) 51 (8.1) 21 (5.6) 27 (6.6) 27 (7.2) 43 (11.8) 47 (14.1) 19 (9.3) 29 ((4)

Stodstice

PreoCalesies 74 (3.2) 79 (6.8) 61 (6.7) 83 (7.1) 71 (5.4) 84 (9.0) 63 (12.1) 57(10.2) 78 (3.4)

Calming 79 (2.9) 03 (2.7) 71 (4.6) 65 (9.0) 84 (4,0) 93 (17) 90 (6.8) 56(10.0) 79 (4,4)

ProCnindel
and Ciliailli 58 (3.8) 69 (8.8) 48 (6.4) 53 (9.6) 60 (5.0) 78 (8.9) 58 "11.1) 33(13.1) 59 (5.4)

Nieto.
PynCelesies
aer Cakeles

9 (1.6) 1 (0.5) 20 (2.1) 7 (4.1) 8 (3.4) 2 (13) 8 (6,3) 21 (9.1) 7 (12)

The staadnd worn of the estimated pennataipea appear to peteetheees. k can be said with 95 percent certainty that for each pepulatios of bli61141, the value

for the whole population is within plus or minus two standard anon of the estimate for the sample. When the proportion of the aidvres h *abet 0 picot or

100 pavan, the standerd enoe ineslmable. Ilowevas, pa:usages 993 percent or rater have been rounded to 100 patent.



SUMMARY

Course taking is generally a powerful indicator of mathematics achievement.

This occurs partially because students who are more proficient tend to take
more mathematics classes and, in some cases, because the better students are

tracked into wore advanced courses. Also, higher-level mathematics is volikely

to be learned except through course work. The NAEP results linking

proficiency to course work support this pattern, with eighth graders enrolled in

pre-algebra and algebra courses having higher prcliciency levels than did those

taking eighth-grade mathematics. A similar, nearly linear relationship was

observed between algebra and calculus course taking in high school and

average proficiency in algebra and functions, with twelfth graders who had

taken courses from pre-algebra through calculus showing successively higher
achievement. This same pattern held for taking geometry and trigonometry and

for the study of statistics -- the more course work in each area, the higher the

proficiency.

Despite schonl administrators' reports of a variety of course offerings,

however, few high-school students take advantage of these opportunities.

Although 43 percent of the high-school students reported taking mathematics

through Algebra II, before electing to stop studying the subject, nearly one-fifth

reported taking no algebra or only pre-algebra. Only 13 percent reported
having taken Algebra III, pre-calculus, or calculus. Twenty-eight percent

reported no geometry study and 88 percent reported never having studied

statistics.

Further, the NAEP mathematics course-taking results seem to reflect

studies indicating that a spiral of lowered expectations may have resulted in

poor performance in mathematics becoming socially acceptable, particularly

among some minority groups, economically disadvantaged students, and

females during the high-school years.52 Enrollment in high-school

mathematics ccurses was far lower for Black and Hispanic students. For
example, nearly one-quarter of the Asian/Pacific Islander students reported

course taking in Algebra III and pre-calculus or also continuing on to study

'Roma D. McKenzie, '`E. location Strategies for the '90a," ha The Sose of Black Americo (New York, NY: National
Urban Leas;ue, Inc, 1991).

Everybody Cow*: A Report to the Nation on the Futare of Mathematics Edueatkm, (Washington, DC: National
Research Council, National Academy Press, 1989).
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calculus, compared to only 6 and 8 percent of the Black and Hispanic students,
respectively. Similarly, only 13 percent of the Asian/Pacific Islander students

reported no geometry study, compared to 33 and 41 percent of the Black and

Hispanic students, respectively. Course-taking patterns appeared to be

reasonably comparable for males and females, although slightly more males

reported having gone beyond geometry to study trigonometry. Further, those

students attending schools in disadvantaged urban or extreme rural areas, those

with less educated parents, and those in non-academic high-school programs

have substantially lower enrollments in high-school mathematicn =Imes than
their counterparts.

295-027 0 - 91 - 6 QL 3
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Chapter 5

Student Performance on Constructed-Response Questions

INTRODUCTION

As part of NAEP's 1990 mathematics assessment at all three grades, students
were asked to write in their answers to a number of questions. The use of

constructed-response formats across the content areas provides an opportunity

to examinc students' work from a different perspective than that provided by

multiple-choice questions.
Also, as illustrated in reports prepared by the National Council of

Teachers of Mathematics (NCTM) analyzing responses to individual questions,

students' answers to particular questions can often provide important

information and context for interpreting aggregate information about

mathematics proficiency."
This chapter presents an overview of student performance on the

constructed-response questions that were incorporated into the assessment in

each of the five content areas. It also describes results of some of the

questions included in a special study conducted for the nation at grades 4, 8,

and 12 to gather additional information on problem solving. These problem-
solving items dealt, to a large degree, with practical problems requiring

multiple steps. The questions were presented with an accompanying tape

recording that was designed to facilitate students' ability to read the questions

and to pace themselves through the questions. The pacing let students know

they were expected to spend more time than they usually might on these

"Thomas P. Carpel:um T. C. Co lbw% R. E. Rey& and J. W. Wilms. Results frost the First Mathematics ASSOLINVO
of the National Assessment c f Ditacatkoml Progren (Rolm VA: National Council of Teachers of Mathematics, 1978).

Thomas P. Caspeotes. M. IL Corbin. Hoary S. Kepoer. Mary M. Lindquist. sod R. E. Reya. RCUSILI /raw the Second
Mathematics Assessmat of the Maims/ Ametusent of Educational Progress (Reston. VA: Nadocal Council of Teachers
of Mathematics, 1981).

Thomas P. Cupola. W. Mathews. Mary M Lindquist. and Edward A. Silver.*Achievemou kJ Mathematics: Residts
from the NatWest Assmatoest; Ekmentaty School Jourart4 84. p. 48.5-487 (1984).

&Nib Pan the Fourth Mathematics Assessment of the National Assessmetu of Educational Progress, Mary M.
Lindquist, editor (Roston, VA: National Council of Teachers of Mathematics. 1904
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questions, yet kept them moving in the event they became frustrated with any

specific question.

TABLE 5.1 shows the distribution of constructed-response questions

across the content areas. Some of the questions were administered at more
than one grade, permitting a comparison of performance from grade to grade.

With the exception of the special problem-solving questions administered via

the paced audiotape, all the grade 8 constructed-response items were included
in the Trial State Assessment Program. All student responses to the
constructed-response questions were hand scored by professional readers in

accordance with guidelines established by NAEP.

TABLE 5.1 Number of Constructed-Response Questions by Content Area

Nur-bers and
Operatics:0

bleaguresseat Geomttay Data
Analysis

Algebra and
Functions J

Problem
Wag

Grade 4 9 5 7 1 6 13

Grade 1 10 4 s 6 7 7

Grade 12 8 3 5 9 10 13

NUMBERS AND OPERATIONS

Constructed-response questions in the numbers and operations content area

were designed to measure students' understanding of numbers through integers

and decimals, and their application in real-world settings as well as in

computational settings. Students were asked to interpret numerical

relationships observed in ratios, pmportions, and percentage settings. They

were also asked to discern numerical patterns and verify results. Examples of

constructed-response numbers and operations items shown in Chapter One

include, at Level 200, the subtraction problem 64 - 27 and the array of circles

multiplication question representing the product for 5 x 3. At Level 300, the

question involving the meaning of 5 percent unemployment helps characterize

these items.
Students' performance on the constructed-response numbers and

operations questions given at each grade level showed relatively similar

performance for males and females. However, Asian/Pacific Islander and
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White students performed significantly better than Hispanic and Black students

did. The average percentages of correct responses for the constructed-response

numbers and operations items are shown in TABLE 5.2.

TABLE 5.2 Average Percentage Correct for Constructed-Rey,- Numbers and Operations Questions
by Gender and Race/EtbsdcRy

Tama of
&Wank

Grade 4 61 (0.5)

Grads 8 52 (0.7)

Grade 12 61 (0.7)

Gender

Mak Female Mad' likpank Atka/Pad& Islander

Penal of Permit et Percent 0 1 Percent et Percent at ?want of
Students Radiate Students Students Students Students

61 (0.6) 61 (0.7) 65 (0.6) 50 (1.1) 53 (1.2) TO (1.6)

52 (0.9) 52 (0.7) 56 (0.8) 41 (0.9) 42 (1.0) 64 (2.7)

62 (1.0) 59 (0.8) 64 (0.8) 46 (1.1) 48 (1.3) 72 (1.9)

Swam of differing items and cumber of hank comparisons of percents should only be made within a given grade level.

A comparison with the average percentages correct provided in the data

appendix for the multiple-choice numbers and operations questions indicates

that fourth graders had less difficulty on constructed-response questions than

they did on multiple-choice ones (51 percent correct, on average). In
comparison, eighth graders found open-response questions somewhat more

difficult, averaging 61 percent correct on the multiple-choice questions.

Similarly, at grade 12, the average across the multiple-choice numbers and

operations questions was 65 percent correct.

Of the four items given to both fourth and eighth graders, students at grade

8 performed far better than fourth graders on three of them. On a subtraction
question -- 604 - 207, presented in a vertical format -- the percentage correct

increased from 62 percent at grade 4 to 84 percent at grade 8. On another
question requiring students to discover a given number based on information

about the digits in particular place-value positions, the increase in performance

was more modest, with 50 percent of the fourth graders and 55 percent of the

eighth graders responding correctly. On a third item asking students to shade a

fractional portion of a rectangular region, 18 percent of the fourth graders and

63 percent of the eighth graders provided correct answers. The final item
required students to locate the position of a given rational number on a number

line, given marks on the number line and the locations of three other rational
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numbers. Perforn.A. ice here increased from 25 percent correct at grade 4 to 59

percent correct at grade 8.
On other constructed-response questions in the area of numbers and

operations, fewer than 50 percent of the fourth-grade students responded

correctly to either of two questions about fractions. Eighth-grade students
failed to attain 50 percent success on four of the 10 items. Two of these were
word problems, and the other two dealt with divisibility in number theory and
evaluating an expression involving both decimals and exponentiation. Fewer

than 50 percent of the twelfth-glade students were successful on two of the
eight items. One concerned developing terms in an arithmetic sequence when

the general term was provided; the other required analysis of a competitive

situation where percentages were used to describe the performance of the

groups involved. For this second question, students were then asked to write a
paragraph analyzing the results and describing how a winner could be

determined.

MEASUREMENT

Questions requiring constructed-responses in the area of measurement varied

from determining the length of a segment by reading the markings on a ruler to

calculating the volume of a geometric solid based on information concerning its

surface area. Fourth graders were given a ruler, and eighth and twelfth graders

a protractor/ruler for use on this part of the assessment. An example involving
conversions within the traditional system was included among the items shown

in Chapter One for Level 250.

One item given at all three grades required reading the measurements

associated with the ends of an object on a "broken ruler" and then giving the
object's length. The percentages of correct responses were 24 percent at grade

4, 61 percent at grade 8, and 83 percent at grade 12. Two other items were
given at both the fourth and eighth grades. One required students to iteasure

the longer side of a given rectangle in centimeters, and perf .1: nce improved

from 46 percent for the fourth graders to 69 percent for eighth graders. On a

similar item calling for the measurement of the diagonal of the same rectangle

to the nearest centimeter, performance increased from 56 percent correct in the
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fourth grade to 77 percent correct in the eighth grade, with students at both
grades having less difficulty measuring the diagonal than the longer side of the

rectangle.

The data on the average percentages of correct answers to the constructed-

response measurement items are shown in TABLE 5.3. Again, there was little

difference between the performance of male and female students in the fourth
grade, but the gap widened at grades 8 and 12, with twelfth-grade males

demonstrating higher achievement on these items. Performana by
Asianfflacific Islander and White students was higher than that by Hispanic and

Black students, with the Asian/Pacific Islander students performing better than

the White students did at the eighth and twelfth grades.

TABLE 5.3 Average Percentage Correct for Constructed-Response Measurement Questions by Gender
and Rice/Ethnicity

Nadir Gender Rea/Ethnicity

Male Female White Black Hispanic Asian/Pacific Islander

Perces* of
Students

.-- ,

Percent of
Students

Percent at
Students

Percent of
Students

Percent of
Students

Percent of

_
Students

Parcont of
Students

,

Grade 4 38 (0.7) 38 (0.9) 38 (0.8) 44 (0.8) 19 (13) 28 (1.7) 44 (33)

59 (0.9) 62 (1.1) 57 (1.0) 65 (1.1) 39 (1.4) 48 (2.2) 71 (3.8)

37 (0.7) 40 (0.9) 34 (0.7) 41 (0.7) 21 (1.1) 29 (1.6) 50 (2.8)

Grade II

Grade 12

Because of differing items and number of items, comparisons of percents should only be made within a given grade level.

Both fourth and twelfth graders had more difficulty with the constructed-

response measurement questions than they did with the multiple-choice

questions, averaging 53 and 58 percent correct, respectively. The difference

was especially noticeable for Black fourth graders, who averaged 42 percent

correct across the multiple-choice items, compared to 19 percent on the

constructed-response measurement items. These students had particular

difficulty reading the ruler. At grade 8, performance on the constructed-

response questions was nearly identical to the multiple-choice performance (61

percent, on average).

Only 33 percent of the fourth graders could correctly complete the

conversion of 60 inches = feet shown as an example item for Level 250
in Chapter One. At grade 8, the average percentage correct on three of the
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four items was greater than 50 percent. The one item where students failed to

reach this level was in using a protractor to measure an obtuse angle. Only 31

percent of the students were able to respond correctly to this item. The
average percentage correct for twelfth graders was considerably less than that

for the students at the eighth-grade level, because two of the three items

administered at grade 12 were quite difficult for students. One required
making conversions between volume and surface area (only 4 percent answered

this item correctly), and the other dealt with a sequential pattern in the areas

associated with a group of related triangular figures. Twenty-five percent

answered this item correctly.

GEOMETRY

The constructed-response items in the geometry content area covered a wide

variety of situations, including two questions at grade 8 requiring students to
visualize the manipulation of different shaped pieces to fill a geometric region.

Some example constructed-response items for geometry were included in

Chapter One, such as the question with embedded figures requiring application
of the Pythagorean theorem and the question asking for the number of 9 inch

squares that could be cut from a cloth that is 18 inches by 36 inches. Both of
these items anchored at Level 350.

The average percentages of correct responses for the constructed-response

geometry items are presented in TABLE 5.4. Students' performance across the

three grades in geometry showed essentially the same pattern as did the two

preceding content areas. There was little difference in performance between

the gender groups, except at grade 12, where males outperformed females. At
each grade, Asian/Pacific Islander and White students performed better than

Hispanic and Black students did. However, Black students had lower
achievement than Hispanic students. Fourth and twelfth graders had more

difficulty with the constructed-response questions than with the multiple-choice

geometry questions, averaging 52 and 60 percent correct, respectively. The

eighth graders averaged about the same (50 percent overall).
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TABLE 5.4 Average Percentage Correct for Cour 4ructed-Response Geometry Questions by Gender
and Race/Ethnicky

Nation Gender itace/Ethaleity

Maio Fessude White Mack Hispank Asian/Pad& Islander

Percent of
Student'

Pereant of
Students

-

Percent of
Students

Percent at
Students

Permit or
Students

Parent al
Students

remst or
Students

Grade 4 35

53

3.5

(0.5) 35

(0.7) 53

(0.8) 38

(0.7) 36

(0.9) 53

(1.2) 32

(0.7) 39

(0.9) 58

(0.9) 38

(0.7) 23

(0.9) 35

(1.0) 20

(0.9) 27

(1.3) 42

(1.2) 27

(1.3) 42

(1.5) 64

(1.6) 47

(3.5)

(3.4)

(3.2)

Grade 8

Grade 12

Because of differing items and number of items, comparisons of patents should only be made within a given grade level.

DATA ANALYSIS, STATISTICS, AND PROBABILITY

One constructed-response item from the data analysis, statistics, and probability

content area was included among the released items shown in Chapter One --

the circle graph completion item that anchored at Level 250. The question,
administered at all three grades, required students to complete a partially

finished bar graph given a table of data for the situation. Performance was 51
percent at grade 4, 86 percent at grade 8, and 88 percent at grade 12. Of four
questions given to eighth and twelfth graders, one required students to explain

in several sentences if a given method of sampling to get a survey response

was biased or not and why. Performance on this item increased from 46
percent correct at grade 8 to 70 percent correct at grade 12. However, at both

grades, few students were able to compute a mean by taking data from a table

of frequencies (12 percent and 29 percent correct, respectively). On another
question requiring listing items in a sample space for an experiment, the

percentages of success were 11 and 22 percent for the two grades. A similar
set of percentages was presented as part of a question asking students to select

items in a sample space that indicated a positive outcome to an experiment.

Here the percentages of correct answers for eighth and twelfth graders were 17

percent and 31 percent, respectively.

T.:.!LE 5.5 displays the data related to average performance on the

cons,_ _Led-response data analysis items, as well as the performance of

subpopulations. Unlike the preceding content areas, fourth-grade females did

slightly better than did males on these questions. The outcomes for the

racial/ethnic subgroups were similar to those in the other content areas. At all
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three grades, students peiformed less well on the constructed-response

questions than they did on the multiple-choice data analysis questions, where

they averaged 60 percent, 58 percent, and 63 percent correct, respectively.

TABLE 5.5 Average Percentage Correct for Constructed-Response Data Analysis, Statistics, and
Probability Questions by Gender and Race/Ethnicity

Nation Gender ItacsiEduslcity

Tem& Wbke Mick Hispanie Asktairsteifie Wander

Percent et
Students

Paws, et
Students

Percent et
Students

Percent a
Students

Percent et
Students

Percent at
Students

Perm* et
&WNW

Grade 4 51 (1.4) 48 (1.6) 54 (1.9) 58 (1.6) 26 (3.0) 37 (27) 61 (5.0)

41 (0.7) 40 (0.8) 42 (0.8) 45 (0.8) 27 (1.1) 32 (1.2) 48 (IP

49 (0.6) 49 (0.8) 49 (0.7) 53 (0.7) 34 (1.1) 37 (1.8) 51 (2.1)

Grade

Grads 12

Because ot differing items and number of Items, comparisons of percents should only be made within a given grade levet

ALGEBRA AND FUNCTIONS

Some example constructed-response algebra and functions items were included

in Chapter One. They include the open sentence 17 X 0 = 204 completion
item at Level 200, the expression evaluation item asking the value of n + 5
when n = 3, which anchored at Level 250, the motorbike rental chart

completion task at Level 300, and the item requiring an explanation of the

pattern giving the number of dots in the 100th term in the triangular pattern for

2n + 1 at Level 350.
Performance on the constructed-response questions from the algebra and

functions content area revealed similar patterns to performance on these

questions in other content areas. The only item administered at all three grades
required students to generate the missing items in a patterned sequence of

letters. Perfomiance improved from 34 to 50 to 60 percent responding
correctly as the students' grade levels increased. Of two items common to the

eighth- and twelfth-grade assessments, the first called for students to shade the

segment representing a real number inequality on a real number line.

Performance levels for eighth and twelfth graders were 35 and 63 percent

correct, respectively. The other question asked eighth and twelfth graders to

explain why a particular arithmetic progression described the number of dots in
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a geometric dot sequence. Performance here also showed an improvement,

from 15 to 27 percent correct.

Performance data for the constsucted-response algebra and function items

shown in TABLE 5.6 reflect little difference between the two gender groups,

and performance by students in the four racial/ethnic groups was quite similar

to that seen in the other content areas. For tht constructed-response questions
in this content area, fourth and eighth graders showed similar performance to
that on the multiple-choice questions in the content area (55 and 53 percent

correct, on average). Twelfth graders had somewhat more difficulty with the
constructed-response questions, averaging 48 percent on the data analysis,

statistics, and probability questions presented in the multiple-choice format.

TABLE 5.6 Average Percentage Correct for Constructed-Response Algebra and Functions Questions
by Gender and Race/Ethnicity

'
Nation Gwadar

,

Race/Ethnicity

Mak
0

Female White Black Hispanic As lan/Pacilk Islander
. -

Percent of
Students

.

,

Puma of
_

Students
Percent of
Students

Percent of
Students

Percent of
Students

Percent of
Students

Pestent of
Students

Grade 4 56 (0.5) 56 (0.6) 55 (0.5) 59 (0.6) 44 (0.9) 47 (1.1) 62 (1.4)

48 (0.8) 47 (1.0) 49 (0.8) 52 (0.9) 33 (1.2) 38 (1.2) 58 (2.6)

32 (0.7) 33 (1.1) 32 (0.6) 35 (0.9) 19 (1.1) 23 (1.1) 47 (2.2)

Grade 8

Grade 12

Bemuse of differing items and number of Items, comparisons of percents should only be made within a given grade level.

PROBLEM SOLVING

The remaining questions in the constructed-response category were special

items assessing students' problem-solving abilities for the nation only. Because
they were administered via paced audiotape, they were not used in the Trial

State Assessment Program. Thirteen of these items were given at the fourth-

grade level, seven at the eighth-grade level, and 13 at the twelfth-grade l6el.

The mathematics content area and ability level classifications of these items

varied greatly from one grade to another. TABLE 5.7 contains data on the
average percentages of correct responses for each of the three grades. Special

care must be taken to avoid comparing these data across grade levels,
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since both the number and nature of the items differed greatly from one level

to another. The data within each grade reflect similar patterns in gender and
racial/ethnic group performance as generally observed in each of the content

areas.

TABLE 5.7 Average Percentage Correct for Constructed-Response Problem-Solving Questions by
Gender and Race/Ethnicity

Netted Gorda Itact/Ethnicity

Mhie Female White Slack Hispanic Asian/Pacific Islander

Parma of
Students

Percent of
%dents

Plum* toir
Students

Percent of
Students

Percent of
Students

Percent of
Students

Percent of
Studenb

4

Grade 4

1

44 (0.7) 44 (0.9) 43 (0.9) 49 (0.9) 27 (1.0) 34 (1.0) 50 (4.7)

52 (0.8) 51 (1.0) 52 (0.9) 57 (10) 33 (1.9) 41 (1.4) 64 (2.8)

30 (0.8) 32 (1.0) 28 (1.0) 33 (0.9) 17 (0.9) 20 (1.4) 37 (4.2)

-

Grade 8

Grade 12

BCCIALIO of differing items and number of items, comparisons of percents should only be made within a given grade level.

The following item, given at all three grades, asked students to determine

the cost of a meal from a menu. Performance on this basic task was 37
percent correct at grade 4, 66 percent at grade 8, and 77 percent at grade 12.

;
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LUNCH MENU

SoupsMade by Our Chef Daily
Onion Soup 80
Soup of the day 70

Grilled Sandwiches
Beefburgers, cooked to order; 2.15

1/4 lb of the finest beef available, seasoned
to perfection, and served on a lightly buttered bun

Beefburger with Fries 2. 70
Grilled Cheese 1.50
Grilled Ham and Cheese 2.50

Cold Sandwiches
Sliced 'flukey 2.30
Thrkey Salad 1. 75
Chicken Salad 1. 75

Thna Fish Salad 1.90

Beverages
Tha 65
Cola 60
Milk 50

Desserts
Ice Cream (vanilla, chocolate, strawberry) 1.10
Pie (checkerboard) 1. 75

MO13 146

According to the menu above, what is the cost of the following order?

Soup of the day
Beefburger with Fries
Cola
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A similar item requiring students to process more information is shown
below. This item called for students to collect relevant information from a

telephone rate table and then complete a price comparison. Only 17 percent of
the eighth graders and 31 percent of the twelfth graders provided a correct

response.

TELEPHONE CALLING RATES

Day Rate
8 AM-5 PM

Mon-Fri

_

Evening Rate
5 PM-11 PM

Mon-Fri
8 AM-11 PM

Sat-Sun

Night Rate
11 PM-8 AM

ALL DAYS

From
Allenville

To
First

Minute

Each
Additional

Minute
First

Minute

Each
Additional

Minute
First

Minute

Each
Additional

Minute

Burneyford $.09 S.03 S.07 $.02 $.05 $.02

Camptown $.28 $.09 S.22 $.07 $.17 $.05

Doming S.37 $.11 $.30 S.09 5.22 $.07

Edgeton $.42 5.12 $.34 5.10 5.25
1

$.07

The table above provides information about the cost of placing phone calls
between certain cities at different times during the day. How much more
would it cost to place a 10-minute call from Allenville to Edgeton at 3 pm
on Friday than at 3 pm on Saturday?

Answer. a.6

172
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For the seven problem-solving items administered at both grades 4 and 8,
including the earlier menu item, the overall increase was 30 percentage points,

from 25 percent correct at grade 4 to 55 percent at grade 8. The biggest
differences in performance between grades were shown on the following pair

of questions asking students to think through a combinatorial situation and then

reflect on their solution. Performance on completing the table correctly
increased from 19 percent to 56 percent for a complete answer, and from 25
percent to 64 percent based on partial credit for providing all but one of the

combinations. Whereas only 6 percent of fourth graders gave brief

explanations for why the difference in number of prizes could not equal one,
24 percent of the eighth graders did.

On the question shown on page 150, also given at grades 4 and 8, students
were asked to reason through a relatively complex situation involving the

placement of furniture in a room drawn to scale. Twenty-three percent of the
fourth graders and 52 percent of the eighth graders provided one of several
correct solutions. Partial credit was allowed for only making one mistake in
the drawings. The percentages correct were 38 percent and 67 percent,
respectively, for the two grades.
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At a party 6 prizes were hidden. Anna and Beth each searched for them until
all 6 were found.

In the table bt...low, list all the different possible numbers of prizes that
each girl could have found. One possibility has already been written in
the table.

Number of Prizes Number of Prizes
Found by Anna Found by Beth

Explain why Beth could not have found exactly one more prize than Anna.

Explanation:

6 ,4-4-) C2,7L,

liON.X/ 01( 24,it.,

C14142A/ /
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10 feet

14 feet

1 foot

The diagram above is a scale drawing of John's room. Each side of a block
in the diagram represents 1 foot. John has four pieces of furniture that he
needs to put in the room. The measurements of the furniture are:

bed
desk
chest
bookcase

6 feet long,
5 feet long,
5 feet long,
4 feet long,

3 feet wide
3 feet wide
2 feet wide
1 foot wide (already in place)

In arranging the furniture, John must follow these rules:

The doors may not be blocked.

Each piece of furniture must have at least one side against a wall of
the room.

The chest is too tall to be placed against a window.

The bookcase has already been put in place. On the diagram a scale
drawing of the bookcase shows where it has been put. Decide on a way
that John could arrange the other three pieces of furniture so that the total
arrangement follows all the rules. On the diagram, show that arrangement
by drawing in each piece of furniture in its place. Draw eah one to scale,
using the same scale as was used to make the diagram. Label each piece of
furniture.
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Overall, performance on these seven items administered to fourth and

eighth graders reflected little difference in the performance of males and

females: 25 percent of both groups responded correctly at the fourth-grade

level, and 55 percent and 54 percent, respectively, provided correct solutions at

the eighth-grade level. The average percentages of success for White, Black,

Hispanic, and Asian/Pacific Islander students at grade 4 were 30 percent, 10

percent, 15 percent, and 31 percent. At grade 8, the percentages were 59

percent, 37 percent, 44 percent, and 68 percent, respectively. The largest

average increase between fourth and eighth grade was the 37 percent difference

shown by the Asian/Pacific Islander students. Black and Hispanic students had

particular difficulty with these questions.
Twelfth graders found the set of special problem-solving questions

particularly difficult. For example, they were asked to answer two questions

involving a plane schedule (39 percent and 42 percent correct), describe the

figure resulting from rotating an isosceles triangle about its vertical axis of

symmetry (32 percent correct), and extrapolate from data describing life

expectancies (59 percent correct).
Three additional items asked students to apply their knowledge of algebra.

The following problem involved drawing a solution and then providing the

accompanying algebraic/symbolic solution. Only 32 percent of the high-school

seniors drew the new parallel line on the graph, when a correct response
essentially required the ability to find the origin 0 and the existing line on the

graph, and an understanding of the term "parallel." Sixteen percent of the

twelfth graders answered both parts of this question correctly. Three percent of

the students were able to provide the equation of the new line but were unable

to draw it correctly.
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=2x-5

a. On the axes above, draw a line parallel to y = 2x 5 that goes
through the origin 0.

b. On the line below, write an equation of the new line.

Equation: y 42/x
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The other two algebra questions, as shown below, dealt with quadratic

equations. Ability to answer such questions is considered necessary to begin

the study of calcrlus or more advanced mathematics successfully. Thirty-six

percent of the twelfth graders were able to factor the polynomial 3x2 - 14x - 5.
When asked to solve the quadratic equation (x+1)2 - 3(x+1) = - Z perhaps a bit

more atypical from problems seen in their algebra classes, 11 percent of the

students were successful, and 18 percent found at least one of the two roots.

Completely factor the polynomial 3x2 14x 5.

Answer _(-3X /) (X - 5J

Solve for x in the equation below.

(x + 1)2 3(x + 1) = 2

Answer. X -;

PittiE 133
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SUMMARY

Although students tended to exhibit a full range of performance on the
constzucted-response items, these questions appeared to be somewhat more

difficult for students than the set of multiple-cheice questions measuring each

content area did. Considering that the constructed-response questions often

present more complex situations than the multiple-choice questions do, this

might have been anticipated. However, many of the constructed-response

questions did not require broad extensions from the information presented and

were relatively similar to those students have faced on a day-to-day basis in
their classroom study of mathematics. The thinking, production, and

communication aspects of such questions, deemed so important to student

learning in mathematics, may also make such tacks more difficult.

At grade 4, there were no gender differences in performance on the
constructed-response questions across the content areas. However, females did
outperform males on the special problem-solving questions accompanied by the

paced audiotape. At grade 8, there tended to be little difference in performance
between males and females, except perhaps in the area of measurement, where
males appeared to have the advantage. Twelfth-grade males and females
performed similarly on the data analysis and algebra and functions questions;

however, males tended to have higher avePage success in the remaining areas,
particularly measurement and geometry.

At all three grades, Asian/Pacific Islander and White students tended to
have better success, on average, in each content area than Black and Hispanic
students did. However, Asian/Pacific Islander students often outperformed

White students, and Hispanic students generally outperformed Black students.
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Chapter 6
Instructional Approaches

INTRODUCTION

One of the basic assumptions underlying current educational research is that
children actively construct knowledge for themselves through interaction with

their culture and environment." They invent a great deal of their own

mathematics learning through a broad array of naturally occurring, everyday

experiences, including dividing up into teams for games or sports, deciding

how much pizza to order for a party, building models, or shopping at the mall.

Research also indicates that the current mathematics curriculum fails to

capitalize on the rich informal mathematics knowledge and understanding that

children bring to instruction, and that school mathematics often seems divorced

from such familiar activities." To help anchor mathematics concepts for

students, much of the literature on improving mathematics education suggests

presenting mathematics in real contexts and encouraging students to work

together in groups to solve problems."
This chapter presents information collected from students and teachers

about some instructional materials and approaches currently used in

mathematics classes. Students at all three grades were asked to respond to a

set of background questions about the use of textbooks and worksheets, as well

stamen B. Resnick, Education and Learning to Think (Washington, DC: National Academy Press, 1987).

"Thomas A. Romberg and Thomas P. Carpenter. 'Research on Teaching and Learning Mathematics: Two Disciplines
of Scimtific Inquiry" in Handbook of Rematch on Teaching (Third Edition): 74 C. Wituock, editor (New York, NY:
Macmillan, 1986).

"ProfessionalStandards fir Teaching Mathematics (Rest, n, VA: National Council of Teachers of Mathematics, 1991),

Curriculums and Evaluation Standards for School Mathematics (Reston, VA: National Council of Teachers of
Mathematics. 1969).

Reshaping School Mathematkr A Philosophy and Framework for Currkulum (Washington, DC Mathematical
Sciences Education Board Ind National Research Council, National Academy Plus, 1990).

Magdalene Lunpen, "Connecting Mathematical Teaching and Learning" in ktegrothrg Research on Teaching and
Learning Mathematics (Madison. WI: National Center ins Research in Mathematics Science Education, 1988).
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as the frequency of small-group work, use of manipulatives, and mathematics

projects. Because 42 percent of the high-school seniors reported that they were
not taking a mathematics course, the results at grade 12 are presented both for
the entire sample and for those who were enrolled in a mathematics course.

NAEP sought to expand the background information about classroom

practices at grades 4 and 8 by asking the teachers of the fourth- and eighth-
grade students who participated in the assessments to respond to questionnaires.

The teachers of the assessed students were identified and asked to provide

information about the mathematics instruction provided to those students. This

was not done at grade 12 because of the substantial proportion of students no

longer enrolled in mathematics courses. As part of the teacher questionnaire,
the teachers were asked to comment on the use of textbooks, worksheets, and

projects. They were also asked to describe the ability level of the students'
mathematics class. Information is also provided on how the use of
instructional material and approaches differs by ability level of the class.

Because teachers' reports were linked to students' achievement, the results

are presented throughout the discussion of the teacher questionnaire data using

students as the unit of analysis, including the percentages of students receiving

different types of instruction. Although this perspective may differ somewhat

from that obtained from reporting pe:rentages of teachers using various
instructional approaches, it is consistent with NAEP's aim of describing the

school context for different groups of students."

ABILITY GROUPING

As shown in TABLE 6.1, fourth-grade students are not typically assigned to

their classes by ability. However, although teachers reported that only 26

percent of the students were grouped by ability in accordance with school

policy, they also described more than half the students as being in classes with
students of similar ability (see TABLE 6.2). Factors other than school policy,

including the socioeconomic standing of the community, may affect the

grouping of students by ability in elementary schools. Less than half of the

fourth graders (43 percent) were in clpsses of mixed ability.

"NAEP's 1990 Policy Information Framework (Princeton, NI: National Assessment of Educational Proves',
Educational Testing Savice, 1988).
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TABLE 6.1 Tuckers' Reports on the Prevalence of Ability Grouping

The standard emus of the estimated permamees and proficiencies appear in perenthaes. It can be
mid witb 95 percent certainty tbat for each population of interest. the value for the whole population
is within plus or minus two standard ernes of the estimate for the sample.

TABLE 6.2 Teachers' Reports on the Ability Levels of Their Students' Classes

Primarily High Ability Mout, Average Ability Primarily Low Ability AbWty Mud W1deiy

Percent et
Students

Average
Prefidency

Percent ot
Students

Average
Proficiency

Percent ot
Students

Average
Inolidency

Percent et
Students

Average
Profidesq

Gnuie 4 10 (1.5) 240 (3.0) 34 (t.8) 217 (1.1) 13 (LS) WI (1.9) 43 PA 217 (13)

26 (1.6) 290 (2.2) 37 (1.9) 264 (1.3) 17 (1.4) 241 (1.9) 21 (2.3) 260 (2.8)Grade 111

The standard errors of the estimated peromtages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, tbe value for tbe whole population is within plus or minus two standard errors of the estimate for the sample. Population
percentages may not total 100 percent because of rounding.

Ability grouping appears to be much more common in grade 8, which is

understandable since the curriculum begins to differentiate in middle school.

As presented in Chapter Four, 38 percent of the students in grade 8 were taking

either pre-algebra or algebra rather than general eighth-grade mathematics. The

proficiency results at grade 8 suggest that ability grouping is used more often

for higher-performing students than for lower-performing ones.

USE OF INSTRUCTIONAL MATERIALS

In the best learning situations, effective instructional materials and activities

encourage students to construct their own ways of solving problems, facilitating

sustained classroom discussions about a variety of solution methods.'
Conversely, much mathematics ii)struction is characterized by extensive teacher

5%01 Czbb, Ens Yackel, and Terry Wood, "Qmicuhun and Tacher Development: Psychological and
Anthropological Perspeedves" in integrating &stank an Teaching and Learning Math:mike (Madison, WI:
National Center for Research in Mathematical Sciences Education. 1988).
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explanation and individual student work on paper-and-pencil assignments?

Although constant use of textbooks and worksheets does not preclude effective

instruction, and NAEP data cannot establish the quality of instruction

accompanying the use of these materials, excessive reliance on these materials
does indicate less attention to various strategies with the potential for more

active student involvement.

TABLE 6.3 presents teachers' reports on the use of textbooks and
worksheets in mathematics instruction. The data are presented for grades 4 and

8, as well as by the ability-level grouping. TABLE 6.4 presents students'
reports of the use of these two types of instructional materials. Taken together,

these results indicate that textbooks and worksheets still comprise the primary

instructional materials in school mathematics.

Both teachers and students agreed that working problems from textbooks

was a common activity. About two-thirds of the students at grades 4 and 8
were asked to do this type of activity on a daily basis, and teachers reported
this activity for most students at least several times a week. At grade 4,
however, teachers reported using this approach least often with high-ability

classes. In contrast, at grade 8, more students in high-ability classes were

asked to work problems from their textbook on a daily basis.

Working problems on worksheets also appeared to be a common activity

for fourth graders. At grade 8 fewer students were asked to engage in this
activity, particularly those in high- or mixed-ability classes. About three-

fourths of the eighth graders in low- or average-ability classes were asked to do

worksheet problems on at least a weekly basis.

Students' reports support the notion of a shift from worksheets to textbooks

for the more proficient students. At grades 8 and 12, those reporting more
frequent use of textbooks had successively higher average proficiency, while

those reporting more use of worksheets had successively lower average

proficiency.

'Thomas A. Romberg and Thomu P. Carpenter. "Research on Teaching and Learning Mathernadm: TWo Disciplines
of Scientific Inquiry' in ikutdbook a/ Research OR Teachins (Third Edition), KC Wittrock, editor (New York, NY;
Macmillan, 1986).
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TABLE 6.3 Teachers' Reports on Frequency of Use of Instructional Materials

1

About how ones do students la this class do the following types of activitim
for emthesaatks class?

Do asthmatics
psobitais Ikons
ttedbooks

Molest Every Day Several Times a Week
About Daft a Week

or Less

Pavent of
Students

Average
Profidency

Percent of
Students

Average
Proficiency

Perces* of
Students

Average
Proficiency

Grade 4

High ability
Average ability
Law sbility
Sliced ability

64

46
72
56
63

71

86
65
64
68

(2.4) 217

(6.5) 237
(3.3) 217
(52) 201

(4,3) 218

(2.2) 270

(3.0) 291

(3.4) 265
(4.9) 242
(5.1) 263

(0.8) 29

(3.2) 36
(1.3) 24
(2.9) 39
(1.6) 26

(1.5) 23

(23) 12
(14) 30
(2.2) 28
(2.7) 22

(2.3) 216

(6.7) 241
(3.3) 216
(5.2) 199
(3.5) 214

(1.9) 257

(2.8) 2$5
(3.0) 261

(4.5) 239
(5.0) 246

(1.4) 8

(4.2) 18
(2.3) 4
(2.2) 5
(2.6) 11

(2.1) 7

(4,$) 2
(2.4) 5
(4.1) 8
(3.7) 11

(1.4) 224 (3.2)

(6.4) 247 (8.2)
(1.1) 224 (5.3)

(2-5) 205(103)
(3.3) 219 (3.7)

(1.3) 265 (3.0)

(1.0) 289 (8.6)
(2.0) 269 (4.2)
(2.0) 242 (33)
(3.7) 272 (3.1)

Grade S

High ability
Average abUlty
Low ability
Mind ability

re asathensatics
*emblem oa
worksheets

M Least Severs! Times a Week About Once a Week Less than Weekly

Penent at
Students

Average
ProSciency

Percent of
Students

Average
Proficiency

Percent of
Studests

Average
Prolidency

Grade 4 62 (2.2) 217 (1.0) 24 (2.0) 216 (1.8) 14 (1.4) 218 (1.9)

WO abty 53 (7.5) 242 (4.2) 27 (6.4) 241 (5.0) 21 (4.4) 235 (4.1)

Average ability 60 (4.2) 218 (1.4) 24 (3.2) 217 (2.5) 17 (3.4) 217 (3.1)

low ability 54 (5.3) 200 (2.2) 31 (5.3) 198 (3.6) 15 (3.8) 206 (9.3)

Mixed ability 63 (3.7) 217 (1.7) 25 (33) 216 (2.4) 12 (2.7) 216 (3.6)

Grade II 38 (2.9) 261 (1.3) 28 (2.6) 264 (1.7) 34 (3.0) 274 (2.3)

High ability 24 (3.7) 284 (3.7) 26 (3.1) 284 (3.9) 50 (4.4) 297 (2.8)

Average ability 45 (4.3) 263 (2.1) 30 (3.8) 263 (1.9) 25 (4.0) 267 (3.3)

Low ability 49 (4.6) 240 (2.0) 25 (3.8) 246 (4.8) 26 (4.4) 240 (3.1)

Mixed ability 35 (53) 262 (4.4) 31 (6.8) 254 (4.3) 34 (6.8) 264 (3.3)

The standard errors of the eatimated percentases and proficiencies appear in parentheses. It can be said with 95 percent certainty that
for each population of interest. the value for the whole population is within plus or minus two standard errors of the e-amate for the
sample. Population percentages may not total 100 percent because of founding.
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TABLE 6.4 Student? Reports on Frequency of Use of Instructional Materials

Do mathematics
sublime hum
budbooks

la mathemstio class, how dim do you do sock of the toliowiag?

Almost &my Bey Several Times a Week
Abed Coca a Weak

or Lass

thremat ot
Studeats

Average
Proficiency

Penent of
Students

Average
Pmficlenty

Fount of
Studeats

Average
Prolickacy

Mill.111 59 (1.4) 218 (0.7) 18 (0.8) 220 (1.3) 23 (1.0) 208 (1.4)

Grade 8 73 (1.6) 270 (1.0) 15 (0.7) 256 (1.3) 12 (1.3) 250 (2.8)

Grade 12 - Al Students 62 (1.1) 304 (1.1) 11 (0.5) 289 (2.0) 26 (1.0) 278

Grade 12 - Taking Moth 81 (1.2) 308 (1.2) 11 (0.6) 298 (2.1) 9 (0-8) 291 (2.9)

At Lust Several About Once
Do mathematka
problems as
worksheets

Thus a Weak a Week Less than Weekly

Fermat of' Average Pereast of Average itrcent of Average
Students Proficiency Students Wolk:hog Students Proficiency

Grade 4 57 (1.3) 216 (0.9) 22 (0.9) 217 (1.1) 21 (0.9) 215 (1.1)

Grade 8 39 (1.7) 253 (1.5) 24 (0,7) 264 (1.2) 37 (1.9) 274 (1.4)

29 (1.1) 289 (1.2) 20 (0.7) 298 (1.5) 51 (1.3) 298 (1.4)

Grade 12 - Taking Math 30 (1.4) 294 (1.5) 23 (1,0) 304 (1.8) 47 (1.7) 314 (1.4)

TM standard enure of the estimated percentages and proficiencies appear in parentheses. It can be mid with 9s percent certsinty that for
each population of interest, the value for the ...hole population is within plus or minus two standard enor; of the estimate for the sample.

GROUP WORK, USING MATHEMATICS MANIPUIATIVES,
AND DOING PROJECTS

No single teaching method or learning experience can develop a range of

mathematical activities as efficiently as a broad-based approach that includes

individual and group work, some projects and activities accompanied by

teacher explanation, and practical work with concrete materials in concert with

practice of important techniques. However, small-group work, using

manipulatives, and problem solving in the context of projects can be considered

positive signs of implementation of many recent recommendations for the
reform of school mathematics.
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The benefits of cooperative learning resulting from effective use of small-

group work have been documented through various research studies.'

Mathematics problems are ideally suited for group discussion because they can
be objectively demonstrated, and students in groups can discuss the merits of

different proposed solutions and learn multiple strategies for solving the same

problems. Because they can help each other, students in groups can often
handle challenging situations beyond their individual capabilities. Further, the

positive affective impact of working together mirrors the use of mathematics in

the workplace and reduces matisematics anxiety. Mathematics need not be a

solitary activity, and working with others is often more effective. Students can

build self-confidence and gain useful insights into the social interactions and

skills required for shared responsibility, while gaining more in-depth

understanding of the mathematics concepts being studied.

Similarly, research on mathematics learning supports the use of concrete

objects such as colored rods, unit cubes, geometric shapes, and spinners to

illustrate concepts.' Students appear to be quite responsive to hands-on
activities, and the NCTM Standards recommend that every classroom be

equipped with ample sets of manipulative materials and supplies. Finally, to

help students understand the utility of mathematics and how to communicate

those ideas effectively, the NCTM Standards also recommend mathematical

projects and reports. For example, students might be asked to conduct a survey

in their school and report the results. TABLES 6.5 and 6.6 present teachers'
and students' reports on the frequency of small group work; the use of rulers,
counting blocks, and geometric shapes; and the prevalence of reports and

projects.

"Neil Davidson, "introduction and OveMew" in C'ooperative Learning in Mathematics, Neil Davidson. editor (Menlo
Palk, CA: Addison-Wezley Publishing Company, 1990).

Robert E. Slavin, 'When Does Cooperative Learning Inaease Students' Achievement?" in Psychologkal Bu nth, 94,
1983, pp. 429-45.

David W. Johnson, et al., "Effents of Cooperative, Competitive, and Individualistic Goal &wines an Achievement:
A Meta-Analysis" in Psychological Bulletin, 89, 1981, pp. 47-62.

'Julian We Wean, "Cooperative Learning Using a Small-Group Laboratory Appmacle in Cooper:rive Learning in
Mathematics, Neil Davidson, editor (Menlo Park. CA: Addison Wesley Publishing Company, 1990).

Thomas A. Romberg. 'A Common Currkalum for Mathematics* in Individual Differences and the Common
Currkuhun: Eighty +Second Yearbook of the National Sxlety for the Study of Education (Chicago, 114 University of
Chicago hest* 1983).
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TABLE 6.5 Teachers' Reports on Frequency of Small Group Work, Using Manlpulatives, and
Doing Mathematics Projects

Abseil bow ekaa do students is this clan de the following types of *Writhe
for mathentatics class?

Work I
tanak groups

Grads 4

Mel *WV
Mame ablky
Lew ability
lased sway

Grads

thatf
Average ablity
Low abty
Mixed ability

West with niers,
madeg blocks, ar
peoetrie dispel

Grade 4

saak
Average
Lew abty
Mind ability

Grade 8

MO thinly
Avenge nbakY
Low
Weed ability

Wrke marts sr
de natkenatks
Prgiods

Grade

WO ability
Average ability
Lew ability
Mind ability

AI Least Once a Week Less than Ones a Week Never

Percent at
Students

Average
Preacinny

Percent of
Students

Average
Profklesey

Percent et
Students

Many
Prefidesey

63 (15) 216 (1.0) 32 (15) 219 (1.3) 5 (0.8) 215 (2.8)

57 (7.9) 243 (3.3) 42 (8.0) 236 (4.0) 0.11.0

62 (17) 216 (1.4) 31 (3.5) 218 (2.1) 7 (1.9) 218 (5.0)
64 (5.3) 201 (2.3) 34 (5.4) 200 (3.6) 2 (1.0) 195 (10.9)
64 (4.7) 216 (1.6) 32 (4.6) 219 (2.2) 4 (1.3) 212 (4.6)

49 (3.0) 265 (1.9) 41 (2.9) 268 (1.8) 11 (1.7) 265 (3.1)

45 (4.2) 791 (3.6) 45 (3.8) 291 (2.7) 10 (2.3) 285 (4.2)
49 (3.7) 262 (1.9) 40 (3.5) 265 (22) 11 (2.1) 269 (4.1)
47 (4.6) 239 (2.3) 38 (4.8) 244 (33) 16 (4.0) 242 (3.7)
51 (7.2) 259 (5.3) 41 (7.7) 261 (3.4) 8 (3.4) 263 (5.4)

At least Owe a Week Less than Once a Week Never

Perant of pverage
Students Prodding

Percent of
Students

Average
Proficiency

Percent el
Students

Average
Proficiency

49 (2.2) 217 (1.1) 50 (2.3) 217 (1.0) 1 (0.4) 201 (4.8)

49 (6.7) 241 (4.9) 51 (6.7) 240 (42) WOO

53 (3.6) 219 (1.7) 44 (3.9) 216 (1.8) 3 (1.1) 207 (8.8)
48 (6.7) 201 (2.5) 50 (6.6) 201 (3.9) 2 (0.9) 191(11.7)
44 (3.3) 216 (2.3) 56 (3.4) .18 (1.6) 1 (03) 199 (6.8)

28 (3.0) 260 (2.0) 64 (3.3) 267 (13) 8 (12) 284 (4.7)

17 (3.0) 282 (3.8) 64 (4.4) 290 (2.6) 19 (3.3) 0)

27 (3,6) 264 (2.2) 70 (3.4) 264 (1.7) 3 (0.9) $: 2)
36 (43) 237 (2.9) 59 (45) 244 (2.7) 5 (13) 235 (8.3)
37 (8.8) 263 (6.3) 58 (9.0) 260 (2.9) 6 (3.0) 250 (4.0)

At bast Once a Week Less than Owe Week Never

Perest ef
Students

Average
Proficiency

Perces* af
Students

I Average
Proficiency

Percent el
Students

pverage
Pre8clisq

2 (0.8) 259 (5.0) 54 (2.8) 267 (1.9) 43 (3.1) 266 (15)

1 (02) 301 (9.2) 59 (3.9) 290 (3.0) 39 (4.1) 291 (2.4)
2 (0.9) 265 (7.5) 52 (4.3) 264 (1.8) 46 (4.6) 265 (2.5)
4 (1.8) 735 (5.2) 49 (5.5) 241 (2.8) 47 (5.4) 242 (3.0)
3 (1.5) 254(242) 59 (53) 259 (3.9) 33 (62) 262 (3.0)

The standard errors of the estimated pescentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that
for each populadon of interest, the value for the whole copulation is within plus or minus two standard won of the ilitiM&SC fa' the
sampk. Population percentages may not total 100 pent. 4 because of rounding.
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TABLE 6.6 Students' Reports on Frequency of Small Group Work, Using Mauipulatives, and Doing
Mathematics Prqiects

In santhunatics dass, bow often do you do sock of doe following?

Work i
small groups

At Least Once a Week Las Than Once a Week Never

Percent of
Students

Average
Prodeleacy

Pain a t oS
Students

Avenge
Proficiency

Percent of
Students

Avenge
Proficioney

Grade 4 33 (1.3) 212 (1.0) 23 (0.8) 227 (1.0) 44 (1.4) 214 (1.0)

Grade 8 28 (1.9) 263 (1.7) 27 (1.0) 273 (1.6) 45 (2.1) 263 (1.2)

Grade 12 - Al Siadesta 32 (1.1) 295 (12) 24 (0.7) 300 (1.3) 44 (1.3) 294 (1.4)

Grade 12 - Taking Math 34 OM 305 (1.4) 26 (0.9) 309 (IS) 41 (1.5) 304 (1.4)

Work with mien,
cosating blocks, or
pout* shapes

At Lust Once a Week lass Thu Once a Week Never

Percent of Avenge Percest of 1 Average Percent of Avenge
Stadeals Proficieuy Studuts Proficiency Misdeals Proficiency

Grade 4 43 (1.1) 214 (0.9) 27 (0.7) 226 (1.0) 30 (1.1) 211 (0.9)

Grade II 30 (1.4) 263 (1.8) 31 (0.7) 272 (12) 39 (1.5) 262 (1.1)

Gm& 12 - AN &adapts 30 (2.8) 293 (1.3) 29 (0.7) 303 (1.2) 41 (1.0) 292 (1.5)

Grade 12 - Trades Math 27 (12) 302 (1.6) 33 (1.0) 311 (1.3) 39 (2.3) 303 (1.6)

Write reports or
do mathematics

At Least Once a Week Less Than Once a Week Niver
f

PrO14sts Percent of Avenge Percent of Avenge Percent of Average
Students Proficiency Students Proficiency Students Proficiency

Grade II 10 (0.6) 245 (2.1) 21 (0.9) 271 (1.5) 70 (1.0) 266 (1.1)

Grade 12 AM Students 0 (0.5) 280 (1.8) 20 (0.8) 298 (1.4) 71 (0.9) 297 (1.1)

Grade 12 - Teats Math 9 (0.7) 289 (2.6) 21 (0.9) 307 (1.7) 70 (1.0) 307 (1.1)

The standard errors of the estimated percentages and proficiencies appear in puentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for
the sample. Population percentages may not total 100 percent because of rounding.

It may not be surprising that teachers reported much more group work than

did students, since these activities can affect classroom management and may

have stood out more in the minds of teachers than students. Students are

placed in groups but work independently, and these types of situations may
have been reported differently by students. At grade 4, teachers report that 63

percent of their students worked in small groups at least once a week, without

much differentiation by ability level. However, only 33 percent of the fourth

graders reported weekly work in small groups. Similarly, teachers of eighth
graders reported that about half work in small groups on a weekly basis,
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whereas only 28 percent of the students reported working in small groups this

frequently.

Teachers and students, however, agreed on the frequency of using rulers

and such manipulatives as counting blocks and geometric shapes. Somewhat

less than half the fourth graders and about 30 percent of the eighth graders
appeared to engage in such activities on a weekly basis. Fourth-grade teachers
reported little difference in the use of these materials according to the ability

level of their classes. However, at grade 8, teachers reported using these
materials more frequently with students in low- and mixed-ability classes. At

all three grades, the students who reported moderate use of such materials had

higher average proficiency than did students who reported either weekly or no

use.

At grade 8, teachers and students also were asked about the frequency of

doing mathematics reports or projects. Both agreed that such work was rare,
although they seemed to have different opinions about whether it was merely

infrequent or virtually nonexistent. Teachers reported that nearly half the
eighth graders were never asked to do such activities, including 39 percent of
those in high-ability classes. However, 70 percent of the eighth graders

reported never doing reports or projects. Their reports were supported by those

of students at grade 12, where an equal proportion reported never being

assigned these hng-term activities.

TESTING IN MATHEMATICS CLASSES

The data on frequency of testing in mathematics classes are presented in

TABLES 6.7 and 6.8. Again, it is important to remember that NAEP data
cannot establish the quality of the tests administered, but they do suggest that

testing is a frequent activity in mathematics classrooms. According to their

teachers, about half of the fourth and eighth graders were given teacher-mada

tests on a weekly basis. In addition, more than 80 percent occasionally took

mathematics tests required by the school, district, or state, and about two-thirds

also occasionally took other published mathematics tests. Although middle-

school teachers did not report more testing than elementary school teachers,

eighth-grade students reported more testing than did fourth-grade students, who

seemed to be in somewhat better agreement with their teachers. Seventy-one

percent of the eighth graders reported taking a mathematics test weekly (or
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even more frequently), compared to approximately half of the fourth graders.

However, students reporting less frequent testing performed better, on average,

than did those reporting more frequent testing.

TABLE 6.7 Teachers' Reports on Frequency of Testing in Mathematics Classes

,lifIrMISMNIMMIRRRIVIr

About bow eftea de ettuients in this dam do tbe foliewing types et activities ler mathematits clod

Take
leaclurviterated
atheataties tate

Lemt Several Timm Week About Once a Week Less dm Weekly

Parma of
Stedesta

IAt

Avenge
Pralciesey

Percent of
Students

Average
Proficiency

Permit et
Students

Avenge
Pretickacy

Grade 4 7 (0.9) 212 (3.0) 41 (2.4) 214 (1.2) 52 (2.3) 220 (1.3)

4 (1.2) 281 (5.2) 56 PM 264 (1.8) 40 (2.9) 268 (1.4)Grade I

Take mathematics
testa smoked by
the mink district,
sr state

At Least Once s Week Less than Once a Week Never

Permit of
Students

Average
Proficiency

Percent ot
Students

Average
Profidency

Percent at
&Watts

Average
Proficiency

Grade 4 12 (1.6) 207 (2./) 82 (1.9) 219 (0.8) 6 (1.0) 214 (2.6)

8 (1.8) 256 (4.5) 84 (2.3) 268 (13) 8 (1.9) 263 (43)Grade

Take ether
published
mathematic.

At Leese Owe a Week Less than Once a Week Never

Percent et
Students

Average
Preficieacy

Percent at
Students

Average
Proficiency

Percent of
Students

Average
Proficksq

Grads 4 8 (1.5) 214 (2.8) 67 (2.4) 217 (0.9) 24 (2.4) 220 (1.4)

12 (1.8) 261 (4.0) 69 (2.6) 266 (1.4) 19 (2.1) 271 (2.6)Grade 11

The standard errosz of the estimated percentages and proficiencies appear in parenthese It can be said with 95 percent certahsty that for
each population of interest, the value for the whole population fa within plus or mius two standard errors of the esthnate for the sample.
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TABLE 64 Students' Reports on Frequency of Testing In Mathematks Ginsses

At Least Snead Timm a Week

Permit of
Sadists

Average
Ptak:law

About c.s Week

Pareset of Average
Students 1 Prollekaey

Gnae 4

Grade

Geode 12 - Al Stadeits

Grads 12 - Tales Math

19 (0.8)

12 (0.8)

9 (0.5)

10 (0.6)

197 (1.2)

250 (1.8)

290 (2,2)

286 (2.7)

33 (0.8)

59 (1.7)

49 (1.2)

60 (1.4)

216 (0.8)

266 (1.4)

301 (1.2)

306 (1.2)

49 (1.1)

29 (1.6)

42 (1.2)

30 (1.4)

223 (0.8)

271 (1.0)

293 (1.3)

313 (1.4)

The standard mai of the estimated pirmataps and prnficiencies appear in parentheses. It me be said with 95 percent oarainty that for each
population of Interest, tbe value fo. T:011 whole popuktioe k within pha or Wow two standard errors of the estimate foe the sample.

AVAILABILITY OF RESOURCES IN MATHEMATICS CLASSES

Teachers' use of materials is inevitably affected by the availability of
resources. To examine the possible impact of access to resources on
mathematics instruction, teachers were asked to what extent they got all of the

resources and materials they needed. Their responses are summarized in
TABLE 6.9.

With the recommended move to "hands-on" and technology-based

instructional approaches in mathematics classrooms, the adequacy of resources

becomes an important issue. Teachers' reports did show a positive relationship

with student achievement. In general, students in classrooms with all the

necessary resources had higher average proficiency than did those in

classrooms with none or only some of the necessary resources. However,
according to their teachers, few fourth- and eighth-grade students appeared to

be in well-supplied classrooms and approximately one-third were in classrooms

where access to resources appeared to be a serious problem. The teachers of
13 percent of the fourth graders and 19 peccent of the eighth graders reported

receiving all the resources they needed. Although about half the students at
grades 4 and 8 were in classes where most of the necessary resources were

available, teachers of 38 percent of the fourth graders and 28 percent of the

eighth gr iders reported getting only some or none of the resources they needed.

As might be anticipated, students in advantaged urban areas were more

likely than those in disadvantaged urban areas to have teachers who reported
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access to a full array of resources. Conversely, students in disadvantaged
urban areas were more likely to be in classes where resources were reportedly
lacking. Forty-eight percent of the fourth graders and 40 percent of the eighth
graders in disadvantaged urban areas were in classrooms where teachers
reported only receiving some or none of the needed resources.

TABLE 6.9 Teachers' Reports cm the Availability of Resources

How well supplied an you by your school system with the Instnactional
materials and other resources you need to teach your class?

I get all the
resources I need.

I get most of the
resources I need.

1 get some or Done of
the resources I med.

Percent of Average Percent of Average Percent of Average
Students Proficiency Students Proficiency Students Profidency

Grade 4 13 (1.5) 220 (2.2) 49 (1.8) 219 (1.1) 38 (2.0) 213 (1.1)

Advantaged Urban 22 (5.0) 233 (2.8) 63 k6.1) 232 (2.7) 15 (4.5) 231 (3.1)
Disadvantaged Viten 13 (3.7) 202 (8.1) 39 ;48) 200 (3.1) 48 (5.2) 200 (3.9)
Extreme Rural 14 (5.1) 225 (3.7) 42 (8.0) 217 (3.9) 44 (6.9) 216 (4.0)
Other 11 (1.7) 217 (2.8) 50 (2.5) 218 (1.1) 39 (2.8) 214 (1.4)

Grade 8 19 (2.4) 274 (3.5) 53 (2.9) 266 (1.4) 28 (2.8) 263 (1.8)

Advantaged Urban 1 44(11.2) 286 (7.4) 46 (8.8) 283 (3.8) 10 (4.2) 283 (2.8)
Disadvantaged Urban 8 (3.8) 240 (5.9) 52 (7.0) 257 (3.9) 40 (7.6) 254 (4.7)
Extreme Rural 1 12 (6.5) 173(11.4) 57(10.1) 262 (4.9) 31 (8.6) 260 (2.6)
Other 17 (2.6) 271 (2.8) 54 (3.7) 265 (1.4) 29 (3.7) 264 (2.4)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent
certainty that for each population of interest, the value for the whole population is within plus or minus two standard errors
of the estimate for the sample. Population percentages may not total 100 because of rounding. !interpret with caution--the
nature of the sample does not allow accurate determination of the variability of the results for these population subgroups.

SUMMARY

The NCTM Standards for both curriculum and teaching recommend well-

equipped classrooms and instruction reflecting the vitality of mathematics.'
According to both students and teachers, textbooks and worksheets were by far
the predominant materials used in teaching mathematics. More than half the
fourth graders appeared to work problems from their textbooks on a daily basis

'Professional Standards for Teaching Alathentada (Reston, VA: National Council of Teachers of Mathematics, 1990).

Curriculum and Evabation Standards (Reston, VA: National Council of Teachers of Mathematics, 1989),
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and complete worksheets at least weekly. The textbook became the primary

instructional source at the upper grades, with about 70 percent of the eighth

graders and 81 percent of the twelfth graders working problems from their

textbooks on a daily basis. Even at the higher grades, worksheets were still
used, and this occurred even more frequently with lower-performing students.

There also seemed to be considerable testing in mathematics classes at all three

grades.

In contrast, approximately one-third of the students across all three grades

reported never working in small groups or with manipulatives and tools such as

counting blocks, rulers, or geometric shapes. Their teachers reported using

these strategies supported by research on a more frequent basis, but even so,

they reported far less use of these activities than they did of their textbooks.

Both teachers and students agreed that mathematics reports or projects were

done infrequently, if at all. According to their teachers, nearly half the eighth
graders were never asked to write reports or do mathematics projects.

Finally, many teachers reported difficulty in obtaining the necessary

resources to teach their classes. Close to half the students attending schools in
disadvantaged urban communities were in classrooms that had none or only

some of the resources needed.
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Chapter 7

Calculators and Computers

INTRODUCTION

In recognition of the potential provided by calculators and computers for
increasing children's mathematical power, recommendations for improving
mathematics education often include more use of these new tools in today's
classrooms.' Incorporating calculators and computers as integral parts of
classroom instruction can help make school mathematics become more like the
mathematics people actually use in their everyday lives and on the job. How
many businesses actually use paper-and-pencil methods to keep track of
accounts or inventories? How many people actually do detailed paper-and-
pencil computations as part of their daily activities at home or at work? The
availability of increasingly sophisticated and economically feasible technology
can be used to accelerate the pace of student learning in mathematics, allowing
the tedious computations required to arrive at complex solutions and check
alternatives to be accomplished in seconds rather than hours.

'Prilessional Standards for Teaching Mathematics (Reston, VA: National Council of Teachers of Mathematics,
1991).

The Governors' 1991 Report on Education, Results in Education: 1990 (Washington, DC: The National
Governors Association, 1990).

Everybody Counts: A Report to the Nation on the Fiawe of Mathematics Education, Lynn Steen, editor
(Washington, DC: National Research Council, National Academy Press, 1989).

Reshaping SchoP! Mathematics: A Philosophy and Framework for Curriculum (Washington, DC: Mathematical
Sciences Educatko Board and National Research Council, National Academy Press, 1990).

Curriculum and Evaluation Standards for School Madiranatics (Reston. VA: National Council of TC4C:11:11 of
Mathematics, 1989).

Ray Hembree and Donald 3. Dessart, "Effects of Hand-Held Calculators in Precollege Mathematics Education:
A Meta-analysis" in The Journal for Research in Mathematics Education, Vol. 17, Number 2, March 1986, pp. 83-99.

The National Science Board Commission on Precollege Education in Mathematics. Science, and Technology,
Educating Americans for the 21st Century (Washington, DC: National Science Foundation, 1983).
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The NCTM Standards state that:

Appropriate calculators (i.e., scientific calculators for middle school and

scientific/graphing calculators for high school) should be available to all

students at all times.

A computer should be available in every classroom for demonstration

purposes.

Every student should have access to a computer for individual and group

work.

Students should learn to use the computer as a tool for processing

information and performing calculations to investigate and solve problems.

Consistent with the importance of technology in mathematics instruction,

NAEP provided four-function calculators to fourth graders and scientific

calculators to eighth and twelfth graders for portions of the assessment,

conducting brief training exercises in their usage prior to testing. As well as

measuring whether students knew how to use a calculator, the assessment

collected information about their understanding of when to use a calculator.

Additionally, students, teachers, and schools were asked questions about the

availability and use of calculators and computers in school, as well as questions

about policies related to the pervasiveness of such activities.

TEACHERS' POLICIES ON USING CALCULATORS IN

MATHEMATICS CLASS

As some gauge of support and underlying perceptions regarding calculator

usage in school mathematics, teachers of the fourth and eighth graders who

participated in the assessment were asked about their overall policies for using

calculators. The results are presented in TABLES 7.1 and 7.2.
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TABLE 7.1 Teachen' Reports on Permitting the Use of Calculators in
Mathematics Class

Unrestricted Use

,

Restricted Use

Percent of
Students

Average
Praficiency

Percent of
Students

Average
i Proficiency

Grade 4 3 (0.7) 219 (3.4) 97 (0.7) 217 (0.8)

19 (2.2) 280 (2.6) 81 (2.2) 263 (1.2)Grade 8
_.

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be
said with 95 percent that for each population of interest, the value for the whole population is within
plus or minus two standard errors of the esthnate for the umple.

TABLE 7.2 Teachers' Reports on Permitting the Use of Calculators on Tests

Permit Use on Tests

Yes No

Percent of
Students

Average
Prolidency

Percent of
Students

Average
Proficiency

Grade 4 2 (0.5) 226 (8.9) 99 (0.5) 217 (0.8)

34 (3.3) 274 (2.1) 66 (3.3) 262 (1.3)Grade 8

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said
with 95 percent certainty that for each population of interest, the value for the whole population is
within plus or minus two standard errors of the estimate for the sample. Percentages of students may
not total 100 percent due to rounding.

According to their teachers, only 3 percent of the fourth graders and 19
percent of the eighth graders are permitted free and open use of this important

tool, and only 2 percent of the fourth graders and 34 percent of the eighth

graders are permitted to use calculators on tests. Although proficiency did not
differ by teachers' calculator policies at grade 4, the eighth graders who were

given unrestricted use of calculators or permitted to use them on tests had

higher proficiency.
Although few would argue the importance of learning basic arithmetic facts

without reliance on a calculator, these skills should be well in hand by the

middle of grade 4. In the upper primary grades, and especially by grade 8, the
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curriculum might well require some mathematics of the sort that depends on

calculators."

STUDENTS' ACCESS TO CALCULATORS

To incorporate calculator usage into the curriculum, students must have access

to this technology. Related information on student access to calculators is

presented in TABLES 7.3 and 7.4. Teachers reported that about half their

students (44 percent of the fourth graders and 52 percent of the eighth graders,

respectively) had access to school-owned calculators. Virtually all students,

however, reported that they themselves or their family owned a calculator.

TABLE 7.3 Teachers' Reports on Students' Access to School-Owned Calculators

Amu to School-Owned Calculators

Yes No

Perreiet or
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Grade 4 44 (2,5) 220 (1.5) 56 (2.5) 216 (1.1)

52 (3.5) 267 (2.0) 48 (3.5) 266 (1.7)Grade a

The standard ennn of the estimated percentages and proficiencies appear in parentheses. It can be
said with 95 percent certainty that for each population of interest, the value for the whole populaOn
is within plus or minus two standard errors of the estimate for the sample.

"Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Washington, DC: Mathematical

Sciences Education Board and National Research Council, National Academy Pmss, 1990).
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TABLE 7.4 Students' Reports on Owning Calculator

Student or Family Owns Calculator

Yes No

Percent et
Students

Average
Profidency

Percent of
Studs*

Average
Profickscy

Grade 8 97 (0.3) 266 (1.0) 3 (0.3) 236 (2.6)

98 (0.2) 2% (1.0) 2 (0.2) 266 (3.1)

99 (0.2) 306 (1.0) 1 (0.2) XS (49)

Grade 12 AM Students

Grade 12 Taking Math

The standard arms of the estimated percentages and proficiencies appear in parentheses. It can be said with 95
percent certainty that for each population of interest, the value for the whole population is within plus or minus two
standard won of the estimate for du sample.

Information about older students' familiarity with scientific calculators is
presented in TABLE 7.5. Approximately half the eighth graders and
approximately four-fifths of the twelfth graders reported ever having used a

scientific ca/culator. The majority of eighth and twelfth graders wer :. asked to

use a scientific calculator in the assessment (with some training), and it is

worth noting that for a nontrivial proportiou of these students, :his was their

first contact with this technology. Because only 58 percent of the twelfth
graders reported being in any type of mathematics class, the data on calculator

and computer usage are presented separately for those students. However, not
that many more students in mathematics classes -- 87 percent as compared to
81 percent of all twelfth graders -- reported ever having used a scientific
calculator.

TABLE 7.4 Students' Reports on Use of Scientific Calculators

Student Ever Used Scientific Calculator

Yes No

Percent of
Students

Average
Profidency

Percent of
Students

Average
Profidency

Grade 8 56 (1.4)

81 (0.8)

87 (0.7)

269 (1.3) 44 (1.4)

302 (1.0) 19 (0.8)

311 (1.1) 13 (0.7)

261 (1.0)

269 (1.2)

272 (1.9)

Grade 12. All Students

Grade 12 Taking Math
1

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with
95 percent certainty that for each population of interest, the value for the whole population is within plus or
minus two standard errors of the estimate for the sample.
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FREQUENCY OF CALCULATOR USE IN
MATHEMATICS CLASS

As shown in TABLES 7.6 and 7.7, both teachers and students were asked how

frequently calculators were used in mathematics classes. To supplement the

view provided by the national results, teachers' reports also are presented in

relation to their categorizations of the ability levels of their classes.

TABLE 7.6 Teachers' Reports on Frequency of Use of Calculators In Mathematics Classes

Use a calculator

About bow often do students in this class do the following activity?

Al Least Several Times a Week Weeidy or Less Never
I

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficleacy

,

Grade 4 6 (1.1) 224 (3.0) 48 (2.6) 219 (1.1) 47 (2.5) 214 (1.1)

RIO &Wry 13 (4.0) 243 (8.6) 55 (7.7) 244 (3.5) 32 (6.9) 233 (4.1)

Avenge ability 3 (1.0) 227 (4.6) 53 (4.7) 217 (1.7) 45 (4.5) 217 (1.9)

Low ability 2 (1.0) 186 (5.9) 47 (5.9) 205 (3.1) 51 (51 ) 197 (2.0)

Misted ability 7 (1.9) 221 (3.6) 43 (4.5) 219 (2.3) 50 (4.4) 214 (1.6)

Grade fi 30 (3.0) 274 (1.8) 49 (2.8) 264 (2.0) 22 (2.2) 261 (2.1)

High ability 34 (4.2) 297 (2 f.) 48 (4.8) 289 (3,1) 19 (3.2) 285 (4.2)

Average ability 32 (3.7) 267 (2. i 45 (3.5) 264 (1.9) 23 (3.1) 259 (2.7)

Low ability 19 (4.3) 248 (4.?) 52 (4.8) 241 (2.3) 2$ (4.5) 238 (2.6)

Mimed ability 27 (5.7) 269 (1.3) 54 (5.2) 255 (4.2) 20 (5.3) 262 (4.4)

The stendard errors of the estimated percentages and proficiencies appear in parentheses. It can be saki with 95 percent certainty that for each

population of Interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample. Population

pereentiges may not total 100 percent because of rounding.
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TABLE 7.7 Students' Reports on Frequency of Use of Calculators In Mathematics Classes

Use calculator

la Lathe:lades class, how often do you do the following?

At Least Several Times a Week Weekly or Less Never

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Pmficiescy

Percent of
Students

Average
?mildewy

Grade 4 9 (0.7) 200 (1.7) 29 (1.5) 224 (1.2) 62 (1.9) 215 (0.8 )

30 (1.9) 269 (13) 31 (1.1) 268 (1.7) 39 (23) 260 (1.1)

58 (1.2) 305 (1.1) 20 (0.9) 290 (2.1) 24 (1.1) 282 (1.6)

70 (1.1) 311 (1.1) 16 (0.9) 300 (1.9) 14 0.9) 267 (2.71

Grade 8

Grade 12 Ail Studeats

Gras', 12 Taking Math

The standard errors of the es:Mated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
each population of interesa, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.
Population percentages may not total 100 percem because of rounding.

Teachers reported that 47 percent of the fourth graders and 22 percent of
the eighth graders were never asked to use a calculator in mathematics class.

Fourth-grade teachers, however, tended to use calculators somewhat more

frequently in their high-ability classes. Similarly, eighth-grade teachers

reported the least frequent use with their low-ability classes. Although there

were some exceptions, the more proficient students seemed to be given more
opportunity for cakulator usage, even across ability levels.

This tendency, whewby mathematics is made less painful and more

challenging, only after students prove that they can do it the "old-fashioned"
way, may contribute to increasing the performance gap between higher- and
lower-performing students.

There was strong agreement between teachers and students about the

prevalence of routine calculator use. Both reported that fewer than 10 percent
of the fourth graders and 30 percent of the eighth graders used a calculator

several times a week. There was less agreement about moderate use. with far

more fourth and eighth graders than their teachers reporting that they never
used a calculator. Twelfth graders reported more calculator usage than did
students at the lower grades, with 70 percent of those taking matheinatics

classes reporting use at least several times a week. At the twelfth grade, there
was a strong positive relationship between frequency of calculator use and
average mathematics proficiency.
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NATURE OF STUDENT CALCULATOR USE

Students in the eighth and twelfth grades were asked how frequently they used

a calculator to work problems in class, to do problems at home, and to take

tests or quizzes (see TABLE 7.8). At both grades, approximately half the

students reported almost always using a calculator to work problems in class,

and about one-third reported doing so sometimes, although the relationship of

this use with proficiency differed dramatically for the two grades. At the

eighth grade, the students who almost always relied on the calculator had lower

performance, while at the twelfth grade, the lowest performance was for

students who reported never using a calculator to solve problems in class.

TABLE 7.8 Students' Reports on Ways They Use a Calculator

For mathematics class, how often do yon use a cakulator to do each of the following?

Almost Always Sometimes Never

Percent at
Stucker'

Average
Proficiency

Percest of
Students

Average
Proficieocy

Percent of
Students

Amoy
Proficiency

Work Problems he Chna

Grade 8 46 (0.9) 257 (1.1) 30 (1.1) 271 (1.6) 24 (1.3) 275 (1.2)

Grade 12 All Studests 42 (1.0) 301 (1.1) 32 (0.8) 298 (1.4) 27 (1.0) 285 (1.6)

Credo 12 Toldeg Math 53 (1.2) 306 (1.3) 33 (1.0) 308 (1.5) 14 (0.9) 299 (3.0)

Do Problems at Name

Grade 8 30 (1.0) 264 (1.2) 52 (0.8) 266 (1.3) 19 (0.7) 266 (1.3)

Grade 12 AN Studea3 38 (0.9) 305 (1.2) 38 (0.7) 295 (1.4) 24 (0.8) 283 (15)

Grade 12 Makin Math 46 (1.0) 311 (1.3) 41 (1.0) 303 (1.5) 13 (0.6) 294 (25)

Take Testi sr Quisas

Grede 8 25 (0.9) 257 (1.6) 43 (12) 261 (1.5) 32 (1.3) 277 (1.2)

Grade 12 AS Students 34 (0.9) 303 (12) 34 (0.9) 298 (1.4) 32 (1.1) 286 (1.5)

Grade 12 Teldng Math 43 (1.3) 309 (1.3) 38 (1.2) 304 (1.6) 19 (1.1) 300 (2.7)

The standard MOO of the estimated percentages and profickncies appear in parentheses. It can be said with 95 percent certainty that foe
each population of interest, the value for the whole populatyA is within plus or minus two standard errors of the estimate for the sample.

Population percentages may not total 100 percent because of rounding.

About half the high-school seriors enrolled in mathematics courses

reported almost always using a calculator to work mathematics problems at

home, as did 38 percent of the twelfth graders overall. In both groups, a

greater frequency of use was related to higher average proficiency. At grade
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8, the majority of the students reported at-home use "sometimes," and there

was no relationship between frequency of use and average proficiency.

Although one-third of the eighth and twelfth graders reported never using

calculators to take tests or quizzes, the results parallel those for the question on
solving problems in class. At grade 12, students who reported almost always
using calculators to take tests and quizzes performed better than those reporting

using them sometimes, who in turn performed better than those never using

calculators. At grade 8, the pattern was reversed.

STUDENT PROFICIENCY IN USING A CALCULATOR

Because of the importance of calculator usage in mathematics, some students

were given calculators to use for portions of the assessment and were provided

instruction and practice in how to use them prior to the test administration.

Fourth graders were provided with four-function calculators, and students at

grades 8 and 12 were given scientific calculators. At each grade, two of the
seven sections of the assessment (not including the three sections administered

via paced audiotape) were administered with a calculator. However, because of

the sampling methodology, some students took both sections, some took only

one section, and some took neither. Approximately five-sevenths of the
students were given at least one calculator section.

Part of the mathematics assessment was designed to investigate not only if

students know how to use a calculator, but also whether they know when use

of a calculator is helpful and when it is not. For the calculator portions of the

assessment, students could choose whether or not to use a calculator for each

item, and they were asked to indicate in their test booklets whether they did or
did not use the calculator for each item.

The questions in the calculator sections were classified in three ways:

calculator inactive, calculator neutral, and calculator active. Calculator-inactive

items are those whose solution neither requires nor suggests the use of a

calculator; in fact, a calculator would be virtually useless as an aid to solving

the problem. Calculator-neutral items are those in which the solution to the
question does not require the use of a calculator, but some students might

choose to do so. In contrast, calculator-active items require calculator use; a

student would likely find it almost impossible to solve the question without the

aid of a calculator.
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To compare the mathematics proficiency of students more knowledgeable

about calculator use, to that of their less knowledgeable classmates, the

students who responded to the calculator sections of the assessment were

categorized into two groups:

High Group -- Students who used the calculator appropriately (i.e.,
used it for the calculator-active items and did not use it for the

calculator-inactive items) at least 85 percent of the time and indicated

that they had used the calculator for at least half of the calculator-

active items they were presented.

Other Group Students who did not use the calculator appropriately at

least 85 percent of the time or indicated that they had used the

calculator for less than half of the calculator-active items they were

given.

The results presented in TABLE 7.9 indicate that the students in the high

group had higher average proficiency than did those in the other group. Also,

starting with the fourth grade, fewer students were in the high group for each
successive grade assessed. Whereas the majority of the fourth graders were in

the high group, which showed some facility with a four-function calculator,

less than half of the eighth graders and only 30 percent of the high-school
seniors demonstrated a high degree of knowledge in how and when to use a

scientific calculator.

TABLE 7.9 Sou lents' Understanding of When to Use a Calculator

High Group Other Group

Percent of
Students

Average
Prolidency

Percent of
Students

Average
Proficiency

Grade 4 57 (0.7)

44 (0.9)

30 (0.8)

221 (0.7) 43 (0.7)

275 (1.3) 56 (0.9)

310 (1.3) 70 (0.8)

209 (0.9)

258 (1.1)

289 (1.1)

Grade 8

Grade 12

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can bc said with
95 percent certsimy that for each population of interest, the value for the whole population is within plus or
minus two standard errors of the elliiMate for the sample.
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SCHOOLS' AND TEACHERS' REPORTS ON AVAILAPILITY
OF COMPUTERS

Computers can be used in a wide variety of ways in mathematics classrooms.

Although they may be most frequently used for computational drill and

practice, teachers can take full advantage of this technology by using computers
to teach graphs, spreadsheets, and extended investigations of mathematical
ideas.° The computer has tilt potential to provide opportunities for problem
solving using "hands-on" techniques and also cm be effective as a tool in
small-goup work.

However, because computers are so much more expensive than calculators,

providing them for student use can present a resource probiem. NAEP asked

both school administrators and teachers about the availability of computers in

mathematics classrooms, and the results are presented in TABLES 7.10 and
7.11.

TABLE 7.10 Schools' Reports on the Availability of Computers

Yes, computers available
WI the time im
mathesmahcs dassroonu

Yes, computers grouped
in a laboratory available
to mathematics dusts

Yes, computers srallabk
to bring to dusroom
when needed

Percent of Students Percent of Students Percent of Students

Grade 4 n (2-7) 56 (2.) 53 (3.1)

10 (2.6) 61 (4,4) 57 (33)

10 (2.6) 79 (3.8) 64 (3.7)

Grade 5

Grade 12

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percem certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample.

"Mary Male. "Cooperative Laming and Computers in the Elementary and Middle School Math Classmom" in
Cooperative Learning in Mathematics, Neil Davidson, editor (Menlo Park, CA: Addison-Wesley Publishing Company,
2990).

Charlene Sheets and M. Kathleen Held, "Integrating Computers as Tools in Mathematics Curricula (Gredes 943):
Portraits of Group Interactions' in Cooperative Learning in Mathematics, Neil Davidson, editor (Menlo Park, CA:
Addison Wesley Publishing Company, 1990).
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TABLE 7.11 Teachers' Reports on the Availability of Computers for Student Use

Amiable la ammo Difficult to Access Not Ava ilat:e

Percent of
Students

Averap
Proficiency

Percent of
Students

Anrage
Prollcieney

Percent of
Students

Average
Pro Adam

Grade 4 34 (2.4) 221 (1.6) 47 (2.9) 217 (1.3) 19 (2.1) 213 (2.2)

High abilitY 30 (6.1) 244 (33) 52 (8.1) 238 (4.7) 18 (5.7) 236 (6.0)

Average ability 30 (3.4) 222 (1.9) 48 (3.7) 218 (1.7) 21 (3.2) 211 (2.9)

Law ability 31 (7.1) 209 (3.9) 52 (7.3) 200 (3.0) 17 (3.9) 190 (4.2)

Wilted abilita, 37 (3.6) 219 (1.9) 44 (4.0) 217 (2.1) 20 (3.4) 217 (3.5)

Grade II 21 (2.9) 264 (2.8) 52 (3.4) 267 (1.7) 27 (3.0) 266 (1.8)

MO *May 20 (4.5) 289 (5.4) 52 (4.7) 291 (2.6) 28 (4.1) 290 (3.2)

Average ability 16 (2.8) 262 (3.1) 57 (4.1) 265 (2.0) 27 (3.7) 264 (2.6)

Law ability 19 (4.7) 235 (3.0) 48 (4.9) 242 (3.1) 33 (4.5) 243 (2.6)

Mined ability 32 (8.1) 260 (5.3) 45 (7.3) 261 (3.5) 22 (5.3) 260 (3.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for

each population of interest, the value for the whole populadon is within plus or minus two standard emus of the estimate for the sample.

Percentages of students may not total 100 percent because of rounding.

School administrators and teachers appeared to agree that more fourth-

grade than eighth-grade mathematics classrooms have computers. However, in

both instances, teachers reported more students in classrooms with computers

than did administrators. At grade 4, teachers reported that about one-third of

the students had at least one computer in their mathematics classroom. This

data did not vary much across ability groupings. At grade 8, teachers reported

that about one-fifth of the students had at least one computer in their

mathematic:, classroom, with availability perhaps being somewhat more likely

in classrooms where students were of mixed ability. At grade 12, school

administrators reported the same level of classroom availability as they did for

grade 8 (10 percent).
School administrators reported that 56 percent of the students in grade 4,

61 percent in grade 8, and 79 percent in grade 12 were in schools with

computer laboratories. Across the grades, the; also reported that more than

half the students were in schools where computers were available fox classroom

use when needed.
Teachers' rep3rts, however, indicated that computer access was more

limited. At both grades 4 and 8, they reported that while computers were

available for about half the students, they were difficult to access. Teachers of

fourth graders reported no computer availability for about one-fifth of their
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students, and teacheis of eighth graders reported no computer availability for

more than one-fourth of their students. At both grades, teachers' reports about
computer availaL ity were relatively constant, regardless of the ability levels of
their classes.

Overall, there was a positive relationship between the availability of

computers and average proficiency at grade 4. This relationship tended to hold
across the different ability groupings. At grade 8, there appeared to be no
relaticnship between availability of computers and performance, except perhaps

in low-ability classes where students with computers in their classrooms had
lower average proficiency than did their classmates in classrooms where

computers were difficult to access or not available. This may reflect attempts

by districts and businesses to provide "at risk" students with comnuters in

school or the use of ESEA Chapter 1 funds to purchase computers.

TEACHERS' AND STUDENTS' REPORTS ON EXTENT OF
COMPUTER USE IN MATHEMATICS INSTRUCTION

Availability and access to computers is necessary for them to have an impact
on mathematics instruction and achievementbut the equipment must also be
used. TABLES 7.12, 7.13, and 7.14 show responses to questions posed to both
teachers and students about frequency of computer use.
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TABLE 7.12 Teachers' Reports on the Frequency of Computer Use in Mathematics Class

Use a computer

About how often do students in thb dass do the following activity for mathematics dam?

At Least Once a Week Less than Once a Week Never

Permit of
&Welds

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Profidency

Grade 4 49 (2.2) 219 (1.1) 25 (2.1) 219 (1.4) 26 (1.5) 212 (1.6)

HO abakY 50 (73) 242 (3.0) 29 (6.3) 247 (4.2) 21 (53) 226 (5.6)

Average shaky 47 (3.7) 221 (1.6) 31 (3.4) 217 (1.9) 22 (2.9) 210 (2.8)

Low ability 53 (5.4) 204 (2-5) 17 (4.7) 205 (73) 31 (5.0) 192 (2.9)

Mind ability 51 (3.3) 217 (1.9) 25 (2.9) 218 (2.3) 23 (33) 214 (2.7)

Grade 8 13 (2.4) 257 (2.6) 35 (3.4) 269 (2.2) 52 (2.8) 267 (1.7)

Hilik &MY 11 (3.0) 284 (33) 39 (4.4) 294 (3.0) 50 (4.5) 239 (3.0)

Average ability 7 (2.1) 255 (5.4) 38 (4.0) 265 (2.0) 55 (3.5) 265 (2.0)

Low ability 17 (3.4) 232 (4.1) 30 (5.0) 240 (2.5) 54 (5.2) 245 (2.6)

Mind ability 21 (7.8) 258 (4.9) 33 (7.7) 258 (6.0) 47 (55) 263 (2.7)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that

for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the

sample. Percentages of students may not total 100 percent because of rmmding.

TABLE 7.13 Students' Reports on the Frequency of Computer Use in Mathematics Class

Use a computer?

la mathematics class, how often do you do the following?

At Least Once a Week ess than Once a Week Never

Percent of
Students

Average
Proftdency

Percent of
Students

Average
Profidency

Percent of
Students

Average
Prtifidency

Grade 4 38 (1.3)

16 (0.8)

20 (0.7)

18 (0.9)

216 (1.1) 12 (0.8)

253 (1.7) 15 (1.1)

290 (1.2) 14 (0.8)

301 (1.6) 16 (1.1)

222 (1.7) 50 (1.3)

272 (2.1) 69 (1.3)

304 (2.1) 66 (1.1)

312 (2.3) 66 (1.4)

215 (0.8)

267 (1.0)

296 (1.2)

305 (1.2)

Grade II

Grade 12 - AU Students

Grade 12 - Taidag Math

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.
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TABLE 7.14 Teachers' Reports on the Amount of Time that Students Spend Each Week Working
with Computers to Solve Mathematics Problems-

None 15 minutes 30 Minutes ar Mare
_

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent et
Students

Averap
Praficienq

Grade 4 l 31 (23) 214 (1.8) 29 (23) 222 (1.6) 41 (2.7) 218 (1.2)

73 (2.6) 268 (1.3) 15 (21) 260 (2.9) 12 (2.1) 262 (2.9)
Grade 8

The standard won of the estimated percentages and proficiencies appear in parentheses. It can be ssid with 95 percent certainty tint for

each population of interest, the value for the whole population is within plus or minus two standard MOTs of the estimate for the sample.

Consistent with the.reports about availability and accessibility, both

teachers and students agreed that there is more use of computers at grade 4

than there is at grade 8, but that, in general, usage is quite limited. Within

these broad parameters, however, teachers and students were not in agreement.

At grade 4, teachers reported more usage than did students. According to their

teachers, about half the students used a computer at least weekly, and only

about one-fourth never used a computer, although this percentage increased to

about one-third for the students in low- and average-ability classes.

According to fourth graders' reports, 38 percent used a computer weekly,

and half never did. At grade 8, the extent of the disagreement was smaller, but

teachers still reported more computer use than did students, and their reports

were consistent across ability levels. Teachers reported that approximately half

the eighth graders never used a computer, compared to 69 percent of the

students. According to their teachers, 31 percent of the fourth graders and 73

percent of the eighth graders did not spend time on a weekly basis solving

problems with computers. However, teachers reported that 41 percent of the

fourth graders did spend about 30 minutes each week working with computers

to solve mathematics problems.

There was uo consistent relationship between frequency of computer use

and performance across the three grades. At grade 4, proficiency was lower

for students whose teachers reported they never used the computer, except in

mixed-ability cla.srooms. Conversely, at grade 8, proficiency seemed to be

higher for students whose teachers reported they never used the computer,

except in high- and mixed-ability classrooms. Based on students' reports, the

higher proficiency was observed when students reported that computer use was

somewhere in between weekly and never.
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The relationship between teachers' reports on the average minutes pet week
used to solve problems with a computer and average proficiency indicates that

fourth graders who spent some time doing mathematics problems with a

computer had higher proficiency than did those who spent no time on this

activity, but that the eighth graders who spent no time on this activity

outperformed their counterparts.

SUMMARY

The NAEP results indicate that while some students were using calculators in

their mathematics classes, particularly at grade 12, few students were using

computers very frequently and what computer use there was appeared to be
more heavily concentrated at grade 4. If one thinks back to the days when
slide rules were common, the nation has made some progress in incorporating

technology into mathematics classrooms. Yet, the use of calculators and
computers was far from widespread. According to both students and teachers,
about half the fourth graders never used calculators and about half the eighth

graders never used computers. Two-thirds of the twelfth graders, both overall
and in mathematics classes, reported that they never used computers.

Because the use of technology in mathematics classrooms was so limited,

the relationships between frequency of use and student proficiency were not

clear cut. However, in view of the promise that technology appears to hold for
improving mathematics education, these results raise concerns. In Reshaping
School Mathematics, two fundamentally important issues stand out among the

many ideas for revitalizing the mathematics curriculum, including changing

people's perspectives on the need for mathematics and changing the roles of
calculators and computers.'

By reducing the emphasis on hand calculations and permitting more time to
develop the understanding of processes and reasoning that lie at the heart of

mathematical problem solving, and by more closely paralleling how

mathematics is applied in business and industry, the use of technology in

mathematics classrooms could facilitate substantial improvement in student
achievement.

"Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Washingtoa, DC
Mathematical Sciences Education Board and National Research Council, National Academy Press, 1990).
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Chapter 8

Instructional Time and Emphases

INTRODUCTION

In Chapter Four, the examination of course-taking patterns revealed that by

grade 8, students had been differentiated into at least three primary

mathematics programs eighth-grade mathematics, pre-algebra, and algebra.

By high school, many take Algebra I and more than half go on to Algebra II

and geometry. Only a small percent take trigonometry, 4ilgebra III, pre-

calculus, or calculus. This chapter explores two related curricular issues --

the amount of overall mathematics instructional time provided to students,

including homework, and teachers' reports about the topics emphasized in

fourth- and eighth-grade mathematics classrooms. Both sets of information

represent some measure of students' opportunity to learn mathematics at grades

4 and 8. Taken together with the course-taking information presented fol ::..gh-

school students, this information provides a broad view of students'

mathematics curriculum as they progress through school.
Evidence from other studies suggests that the substance of elementary and

middle school mathematics may be more problematic than is allocation of
instructional time. For example, as might be expected from the low high-

school enrollments in more challenging mathematics courses, the Second

International Mathematics Study (SIMS) found that the U.S. devoted

comparatively less time to advanced college-preparatory mathematics than did

many other countries.' However, the average amount of time devoted to
mathematics at grade 8 compared favorably to the time allocated in other

countries. Further, in the lower grades, more time may be devoted to

mathematics instruction than to any other subject except reading. In the Report

°Curtis C. McKnight, et al, The Underachiesiv Curricuium: Asseashts LIS School Mathematics from an
Norodom: Perspecthe A National Report on the Second international Mathematics Study (Champaign, IL: international

Association foe the EvsItunion of Educatioasi Achievement, Sdpes Pablishins Compsny, 1987).

Harold W. Stevenson, Mu Lummis, Shin-Ying Lae. and James W. Stigler, Making the Grade in Mathematics:
Elerwstwy School Mathematics in the United Stain, Taiwan, and Japan (Reston. VA: Notional Council of Teachers of

Mathensatios, 1990).
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of the 1985-86 National Survey of Science and Mathematics Education, K-3

teachers reported spending the most time on reading, but more time on

mathematics than on other subjects, such as science or social studies.68

In contrast to the comparatively favorable results on time spent, the SIMS

study found the content of U.S. curriculum to be characterized by a great deal

of repetition and review, with the effect that the eighth-grade curriculum tends

to be arithmetic-driven, resembling the end of elementary school much more

than the beginning of high school. This observation is consistent with the
results reported in Chapter One indicating that eighth graders were farther
behind the expected or intended cuniculum than fourth graders were, and that
twelfth graders appeared to be even farther behind than eighth graders.

Further, the results in this chapter suggest that because of the repetitiveness of

the curriculum, many elementary and middle-school students are not given an
opportunity to learn higher mathematics. As a result, they may not be prepared

for advanced course work in high school.

AMOUNT OF INSTRUCTIONAL TIME

As shown in TABLE 8.1, teachers reported that fourth graders received an
average of approximately four hours of mathematics instruction each week and

that eighth graders received slightly less instruction--about three and one-half

hours per week. Although about 10 percent of the fourth graders were
receiving two and one-half hours or less of mathematics instruction per week,
another one-fifth were receiving between two and one-half and four hours per

week, and nearly two-thirds were receiving four or more hours of instruction.

°.1ris Wein, Report of the 1985-86 National Survey of Science and Mathematics Education (Research Triangle Park,
NO Research Triangle Jusdine, 1987).
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TABLE 8.1 Teachers' Reports on the Amount of Thne Spent on Mathematks Instruction Each Week

Avenge Hann at
Instruction Pnvided

Each Week

Two and One-Halt
Hours or Less

Each Week

More *az Two and One-Halt
Hours, but Less then Four

Hours Each Week

Four Hours
or Mon

Each Week

-

Percent ot
Students

-
Avenge

Proficiency
Percent at
Students

Average
Profidency

Percent at
Stodeab

-
Aversge

Proficiency

Grade 4 4.1 (0.1) 13 (1.4) 216 (2.3) 22 (1.8) 218 (1.8) 65 (1.7) 217 (0.9)

WWte 4.1 (0.1) 13 (1.6) 223 (2.0) 22 (2.0) 225 (1.8) 65 (2.1) 214 (1.0)
Bleck 4.3 (0.1) 15 (2.8) 191 (3.8) 21 (3.9) 196 (3.3) 65 (4.4) 197 (1.9)
Hispanic 4.3 (0.1) 12 (1.7) 203 (4.7) 22 (3.3) 201 (2.8) 66 (3.3) 201 (1.7)

Male 4.1 (0.1) 13 (1.4) 218 (2.6) 22 (2.0) 219 (2.3) 65 (1.8) 219 (1.1)
Female 4.2 (0.1) 13 (1.5) 215 (2.7) 22 (1.7) 218 (1.6) 65 (1.9) 216 (1.1)

Grade 8 3.4 (0.1) 27 (2.4) 265 (1.9) 42 (3.1) 268 (1.6) 31 (3.2) 2154 (24)

White 3.4 (0.1) 26 (2.5) 273 (1.9) 41 (3.5) 273 (1.6) 31 (3.3) 270 (2.8)

Black 33 (0.1) 27 (4.7) 241 (2.4) 36 (4.1) 246 (2.9) 38 (5.1) 241 (3.0)

Hkpank 3.3 (0.1) 31 (3.8) 246 (2.6) 42 (5.0) 252 (3.5) 27 (4.0) 253 (3.3)

Mak 3.4 (0.1) 26 (2-5) 265 (2.3) 43 (3.3) 269 (2.0) 31 (3.1) 264 (2.4)

Feasak 3.4 (0.1) 27 (2.5) 265 (2.3) 42 (3.2) 266 (1.6) 32 (3.4) 264 (2.9)

The standard errors of the estimated percentages and proficiencies appear in parentheses. lt can be said with 95 percent certainty that for
each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

According to their teachers, however, more than one-fourth of the eighth

graders were receiving two and one-half hours or less of mathematics

instruction per week. About 40 percent were receiving between two and one-
half and four hours per week, and about one-third were receiving four hours or

more.

At both igades 4 and 8, teachers' reports about instructional time were
relatively consistent across population subgroups, and there did not appear to

be a systematic relationship between the amount of instructional time provided

and students' mathematics proficiency.

MATHEMATICS HOMEWORK

Homework can be used effectively to increase the amount of instructional time

provided in the classroom. Both teachers and students were asked about
homework, and the results are presented in TABLES 8.2 and 8.3. Teachers
reported students doing somewhat less homework than the students reported

themselves. Also, teachers said they assigned more homework to eighth
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graders than to fourth graders, but students reported less difference in
homework between the grades.

TABLE 8.2 Teachers' Reports on Amount of Mathematics Homework Assigned
Each Day

None 15 Minutes 30 Minutes

Percent of
Students

Average
Proficiency

Paean of
Students

Average
Proficiency

Percent of
Students

Average
Profickscy

Grade 4 4

1

(0.7) 213

(0.3) 245

(2.8) 49

(4.5) 40

(2.3) 220

(2.9) 260

(1.4) 34

(1.5) 45

(2.6) 218

(2.8) 269

(1.5)

(2.1)Grade
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4$ Minutes An Hour or More

Percen t ot
Students

Average
Proficiency

Percent of
Students

Avant
Proficiency

Grade 4 5 (1.0) 2b5 (4.0) 4 (0.8) 210 (4.4)

11 (1.2) 276 (3.4) 4 (0.7) 277 (3.8)Grade 8

The standard errors of the estimated percentages and profickncies appear
in parentheses. it can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus
or minus two standard mon of the estimate for the sample. Population
percentages may not total 100 percent because of rounding.
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TABLE 8.3 Students' Reports on Amount of Mathematics Homework Done

Each Day

Nome 15 Minutes 30 Minutes

Perna* of
Studeats

Avenge
Pro:Macy

Permit of
Students

Average
Proficiency

Perceot ot
Students

Avenge
Prolickocy

Grade 4 8 (0.6) 221 (2.2) 39 (1.0) 219 (0.8) 27 (0.7) 219 (1.0)

Grade 8 10 (0.6) 256 (2.1) 32 (1.2) 267 (1.2) 32 (0.7) 267 (1.4)

Grads 12 - AN Students 21 OM 293 (1S) 14 (0.6) 301 (1.5) 20 (0.6) 306 (1.5)

Grade 12 - Taidog Meth 12 (0.7) 296 (2.7) 21 (0.8) 304 (1.5) 31 (0.8) 308 (.5)

.

45 Minutes An Hour or More

reread at
Studenb

Average
Proficiency

Percent at
Students

Average
Profkkacy

Grade 4 12 (0.6)

15 (0.6)

11 (0.4)

17 (0.6)

210 (1.5) 14 (0.6)

268 (1.7) 12 (0.6)

305 (1.6) 13 (0.5)

308 (1.7) 19 (0.9)

205 (1.5)

242 (2.1)

305 (1.6)

308 (1.6)

Grads 8

Grade 12 AM Studeok

Grade 12 - Takla
Math

The standard enars of the utimated percentages and profkiencks apccar in parentheses. It

can be said with 95 percent certainty that for each population of interest, the value for the
whole populatioa is within plus or minus two standard =WI of Me estimate for the sample.

PopAlation percentages may not trAal 100 percent because of rounding.

According to both teachers' and students' reports, from two-thirds to four-

fifths of fourth and eighth gaders did 15 to 30 minutes of mathematics

homework each day. At grade 4, those who spent at least 45 minutes or more

each day had lower average proficiency than those who spent less time on

homework. Perhaps the poorer students need more time to complete their

homework or teachers give more homework to poorer students in an effort at

remediation.
According to teachers' reports, the higher the students' proficiency levels at

grade 8, the more homework assigned, up to 45 minutes each day. Teachers

may perceive that they are giving more homework to their more able eighth

graders, but according to students this may not be the case. Based on students'

reports, proficiency levels did not vary much by amount of homework, except

that those who reported no homework had lower performance.
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Twelfth graders enrolled in mathematics classes (58 percent) reported
doing somewhat more homework than did eighth graders, with fewer spending
only 15 minutes each day on their homework and more spending an hour or
more. However, the majority still reported doing only 15 to 30 minutes of
homework each day and the relationship of their proficiency levels to

achievement paralleled that for grade 8. Those who did some homework (15
minutes) had higher proficiency than those who did no homework, and those
who did 30 minutes or more of homework had higher proficiency than those
who did only 15 minutes each day. However, beyond 30 minutes of daily
homework, proficiency levels were virtually identical.

INSTRUCTIONAL EMPHASES IN MATHEMATICS CONTENT
AREAS

To collect information about students' instruction in the content areas covered
by the NAEP assessment, at grades 4 and 8, their teachers were asked to
estimate the emphasis placed on various mathematics content area topics. The
results for the numbers and operations area are presented in TABLE 8.4 for the
nation as a whole and by class ability level. However, research indicates
considerable variation in topics covered across textbooks and across teachers'
instructional choices within any given curriculum, and the results reflect these
differences.69 Although differences tend to be reduced when proportion of
total allocated time is considered, variation between classrooms is still a factor.

69Thomu A, Romberg and Thomas P. Carpenter. "Research on Teaching and Learning Mathematics: Two
Disciplines of Scientific Inquiry" in Handbook of Research on Teaching (Third Edition): M.C. Wiurack, edaor (New York
NY: Maciniiiian, 1986).
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TABLE 8.4 Teachers' Reports on the instructional Emphasis Placed on Numbers and Operations

Numbers and Operations Topics

Heavy Emphasis Moderate Empbuis Little or No Emphasis

Percent of
Students

Numben and
Operations
Proficiency

Percent of
Students

Number* and
Operations
Prolidency

Percent of
Students

Numben and
Operations
Proficiency

Wboie Number OPeratious
Grade 4 86 (1.3) 214 (0,9) 13 (1.3) 215 (2.2) 1 (0.4) 222 (9.8)

Grade $ 34 (2.3) 262 (1.8) 30 (2.4) 266 (1.9) 35 (2.3) 280 (1.8)

C.oisason Fractions
Grade 4 17 (1.8) 214 (2.4) 60 (2.6) 214 (1.2) 23 (2.0) 214 (1.9)

Grade 8 49 (2.5) 263 (1.7) 37 (2.3) 272 (13) 14 (1.3) 289 (2.6)

Decimal Froctions
Grade 4 7 1.1) 208 (3.8) 39 (1.9) 214 (1.5) 55 (2.1) 215 (1.0)

Grade 1 48 (2.8) 264 (1.9) 39 (2.3) 271 (1.6) 13 (1.5) 290 (4.2)

Ratio or Proporfice
Grade 1 39 (2.6) 268 (1.6) 48 (2.2) 270 (1.6) 12 (1.5) 274 (4.0)

Percents
Grade 1 49 (3.0) 266 (13) 42 (2.7) 270 (1.9) 9 (1.3) 287 (4.6)

Avenge for Natiabess
sad Operations Topics

Grade 4 42 (2.1) 213 (1,4) 33 (2.2) 216 (1.3) 25 (2.1) 213 (1.7)

111. Abiliq 45 (8.2) 237 (3.7) 27 (6.1) 242 (5.6) 27 (73) 235 (6.7)

Average Ability 42 (4.1) 214 (2.1) 37 (33) 217 (23) 21 (2.8) 209 (3.1)

Low Ability 39 (6.0) 197 (3.5) 28 (5.0) 196 (3.8) 34 (6.0) 200 (4.8)

Mixed Ability 41 (3.9) 210 (1,9) 32 (4.3) 216 (2.9) 21 (4.1) 216 (2.6)

Grade 3 51 (2.7) 264 (1.3) 35 (2.4) 270 (1.8) 74 (1.3) 292 (2.7)

RIO Ability 29 (4.2) 288 (2.9) 32 (3,4) 287 (3.1) 39 (4.0) 301 (3.2)

Average Ability 54 (4.3) 265 (1.8) 38 (3.6) 271 (2.0) 8 (1.8) 274 (3.7)

Low AbWty 60 (5.0) 244 (2.1) 36 (5.0) 246 (3.4) 4 (1.1) 259 (5.9)

Mixed Ability 63 (6.2) 262 (3.0) 34 (5.5) 269 (4.2) 2 (1.3) 264 (6.1)

The standard erron of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for

each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

Population percentages may not total 100 percent because of rounding.

At grade 4, within the area of numbers and operations, teachers reported

an overwhelming emphasis on whole number operations - 86 percent of the

fourth graders were receiving heavy instructional emphasis on this topic.

Although 60 percent of the fourth graders were receiving moderate attention to

common fractions, the majority were receiving little or no instruction in

decimal fractions. Across the numbers and operations topics, teachers'

emphases did not tend to vary, on average, across the ability levels of their

classes.
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At grade 8, one-third of the students were still receiving heavy
instructional emphasis in whole number operations, although half were also
receiving heavy emphasis in fractions, and 39 percent were receiving heavy
emphasis in ratio or proportion. About one-third were receiving little or no
emphasis in whole number operations. Teachers' reports of emphasis on
numbers and operations topics, on average, differed substantially by class
ability level. It appears that eighth graders in high-ability clarses were the
ones being given an opportunity to go beyond arithmetic. Half the eighth
graders in average-ability classes and 60 percent or more of those in low- or
mixed-ability classes were still receiving heavy emphasis in the content area of
numbers and operations. Compared to two-fifths of the students in high-ability
classes, fewer than 10 percent of the students in other ability goupings were
receiving little or no emphasis in numbers and operations.

TABLE 8.5 presents teachers' reports on the emphasis placed on
measurement in the fourth and eighth grades. The results between the two
grades did not differ dramatically, although fourth graders may have been
receiving somewhat more emphasis in this area. Two-thirds of the fourth
graders and half of the eighth graders were receiving moderate emphasis in the
area of measurement, with 15 percent and 33 percent receiving little or no
emphasis, respectively. Although no discernible pattern between emphasis and
proficiency exists at grade 4, eighth graders were given more emphasis in the
measurement area in relation to their proficiency levels -- the lower the
proficiency level, the more emphasis. This is consistent with the pattern of
stressing elementary school mathematics for the lower-performing eighth
graders.
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TABLE 8.5 Teachers' Reports on the Instructional Emphasis Placed
on Measurement

Heavy Emp licrls Moderate Emphasis Little ar N. Emphasis

Percent of
Rodents

Meantrammt
Protic hag

Percent of
Students

Memarement
Progdency

Percent at I Mensareaseat
Students 1 Praadency

Grade 4 18 (2.0) 221 (2.3) 67 (2.3) 244 (1.0) 15 (2 .0) 222 (2.4)

WO WOO 19 (5.2) 248 (5.0) 69 (6.6) 247 (3.2) 12 (4.8) 239 (5.3)

Average ability 17 (4.1) 721 (4.7) 72 (4.1) 224 (1.8) 12 (2.5) 226 (3.5)

Low ability 15 (4.3) 197 (5.7) 64 (6.2) 208 (3.4) 20 (5.4) 202 (4.4)

Mixed ability 19 (3.2) 222 (2.9) 63 PM 223 (2,0) 18 (3.3) 224 (4.1)

Grade 1 17 (1.7) 254 (3.2) 50 (2.6) 260 (1.6) 33 (2-5) 274 (2..9)

WO abilitY 11 (2.2) 276 (8.4) 37 (3.7) 287 (3.4) 52 (4.2) 293 (3.9)

Armor ability 16 (2.8) 255 (4.3) 56 (3.3) 259 (1.8) 28 (3.3) 269 (3.3)

Low ability 19 (3.7) 235 (3.9) 55 (5.2) 235 (2.6) 26 (4.1) 241 (5.3)

Mixed ability 28 (4.6) 253 (6.5) 49 (5.7) 258 (5.1) 23 (5.2) 265 (4.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent

certainty that for each population of Interest, the value for the whole population Is within plus or minus two standard

emus of the estimate for the urnple. Population percentages may not total 100 perc :nt because of rounding

As shown in TABLE 8.6, more eighth graders thaL fourth graders were

receiving heavy emphasis in geometry and fewer are receiving little or no

emphasis. Still, only about one-fourth of the eighth graders were receiving

heavy emphasis, and one-fourth were receiving little or no emphasis. The

emphasis placed on geometry did not appear to be related to differences in

achievement at either grade. However, the moderate treatment given geometry

in the middle school may affect students' preparation in this area and may

influence their decisions to take geometry courses in high school.
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TABLE 84 Teachers' Reports on the Instructional Emphasis Placed on Geometry

-

Heavy Emphasis Moderate Eauphuie Ude or No &Wash

Percent et
Students

Geometry
Proficimicy

Percent of
Students

Geometry
Proficiency

Percent of
Students

,

Geometry
Proficiascy

Grade 4 8 (1.1) 214 (3.3) 53 (2.6) 219 (1.1) 39 (2.6) 218 (1.5)

HO abilltY 14 (4.0) 241 (8.6) 62 (7.8) 239 (4.0) 24 (6.7) 242 (4.9)
Average ability 8 (2.0) 208 (6.2) 57 (4.1) 219 (1.7) 33 (4.0) 220 (2.2)
law ability 6 (2.9) 189 (7.6) 46 (5.3) 204 (3.3) 48 (5.7) 202 (2.6)
hiked ability 7 (1.8) 214 (4.3) 49 (4.5) 217 (1.8) 44 (4.5) 220 (2.3)

Grade I 27 (2.2) 263 (2.0) 49 (2.5) 262 (1.6) 23 (2.4) 265 (3.6)

HO 404 23 (3.6) 280 (4.2) 40 (3.5) 280 (2.2) 38 (4.4) 293 (4.6)
Average ability 26 (3.3) 263 (3.2) 56 (3.7) 263 (2.3) 18 (3.5) 253 (3.2)
law ability 23(4.0) 242 (3.5) 47 (5.7) 244 (3.4) 30 (4.6) 238 (3.6)
Mixed ability 40 (5.6) 261 (4.4) 50 (5.7) 257 (3.4) 10 (2.5) 246 (5.0)

The standard wren of the esthusted percentages and proficiencies appear in parentheses, be said with 95 percent
certainty that for each population of intrzast. the value for le whole population is within plus or minus two
standard errors of the eutmese for the sample. Population percentages may not total 100 percent because of
roweling.

TABLE 8.7 summarizes teachers' responses concerning instructional
emphasis in the area of data analysis, statistics, and probability. Although 27
percent of the fourth graders and 13 percent of the eighth graders were
receiving heavy emphasis in table and graph reading skills, the majority were
receiving only moderate emphasis on this topic. Limited attention to
probability and statistics prevailed in high schools (see Chapter Four), and 75
percent of the fourth graders and 57 percent of the eighth graders were
receiving little or no instruction on this topic. According to their teachers, the
majority of students in fourth and eighth grade were also receiving little or no
instruction in data analysis, statistics, and probability, on average. Reflecting
the lack of school emphasis in this area, the assessment contained too few
questions at grade 4 to permit extending the proficiency scale to that grade
level. At grade 8, however, there was no pattern in the relation between the
emphasis placed on data analysis, statistics, and probability and student
achievement in this area.
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TABLE 8.7 Teachers' Reports on the Instructional Emphasis Placed on Data Analysis, Statistics,

and Probability

Data Maly*,
Statietks, and
Probsbility Topics

Heavy Emphasis Moderate Entphatit Little or No Emphasis

Perceat of
Stadeats

#

Data Analysis
Proficiency

Perceat of
Student'

,
Data Analysis

Proficiency
Percent of 1 Data Analysis
Students Profidency

Tables and Grapbc
Grade 4 27 (1.9) - 60 (2.2) ... 12 (1.5) -
Grade 1 13 (1.5) 269 (4.4) 57 (2.4) 266 (2.2) 30 (2.6) 271 (2.5)

Probability or
Statistics
Grade 4* 2 (0.6) - 23 (1.7) - 75 (1.9) -
Grade 8 9 (1.4) 274 (3.8) 35 (2-5) 269 (2.4) 57 (2.8) 266 (2.0)

Avenge far Data
As** Statistics, and
Probability Topics

Grade 4 11 (1.3) - 29 (23) - 59 (2.4) -

Grade 8 14 (1.7) 271 (3.0) 30 (2.2) 269 (3.0) 56 (2.8) 266 (1.8)

Rillh &bilk 18 (3.1) 291 (4.4) 29 (35) 295 (4.2) 53 (43) 296 (3.0)

Average ability 14 (2.4) 264 (43) 30 (23) 264 (2.8) 56 (3.4) 266 (2.3)

Lcrw ability 5 (1.5) 238 (7.3) 27 (3.7) 245 (4.8) 68 (3.6) 237 (3.0)

Mixed ability
1

16 (4.0) 263 (6.7) 35 (6.6) 262 (8.4) 49 (7.6) 259 (3.7)

'Informal introduction of concepts at grade 4.

The standard WON of the estbnated percentages and proficiencies appear in parentheses. It can be said with 95 percent

certainty that for each population of interest, the value for the whole population is within plus or minus two standard

errors of the estimate for the sample.

It appears that most fourth gradr,rs (84 percent) were given little or no

introduction to algebra concepts, even on an informal basis. As shown in

TABLE 8.8, the amount of heavy and moderate emphasis was small, and the

teacher responses of no emphasis substantial. Consequently, the results are

presented for somewhat different response categories than those in the

preceding tables. According to their teacbers, 40 percent of the fourth graders

were receiving no emphasis in this area. Although the results indicate no

relationship between amount of emphasis and student algebra achievement,

teachers did report more emphasis on algebra concepts in their high-ability

classes. In comparison to 21 percent of the fourth graders in high-ability

classes, 49 percent of the students in low-ability classes were receiving no

emphasis in this area. The data indicate that the pleas from many mathematics

educators to introduce more widely varied subject matter into the
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elementary mathematics curriculum are generally unheeded." Only 16

percent of the fourth graders were receiving at least moderate attention to the

informal concepts underlying algebra.

TABLE 8.8 Teachers' Reports on the Instructional Emphasis Placed on
Algebra and Functions

Moderate to Heavy Emphasis Little Emphasis No Emphasis

Percent ot
Students

Algebra
Prolidency

Percent at
Students

Algebra
Proficiency

Percent ot
Students

..,

Algebra
Proency

Grade 40 16 (1.7) 215 (2.0) 44 (2.4) 219 (1.3) 40 (2.3) 217 (1.6)

Higii *Wry 24 (4.8) 232 (4.1) SS (7 .5) 241 (4.1) 21 (6.8) 236 (4.9)
Average ability 18 (2.7) 213 (4.0) 38 (3.3) 217 (2.6) 44 (3.8) 219 (2.0)
Low ability 14 (3.9) 200 (7.6) 37 (6.0) 204 (3.6) 49 (5.2) 203 (2.9)
Mixed ability 16 (3.0) 214 (3.1) 48 (4.0) 218 (1.5) 36 (3.7) 217 (2.0)

Heavy Emphasis Moderate Emphash Little or No Emphasis
_ ..

Peri:eat at Algebra Percent of Algebra Percent of Algebra
Students Profidency Students Protidency Students Proficiency

Grade 3 50 (2.1) 278 (1.7) 33 (2.1) 256 (2.1) 17 (1.8) 246 (2.5)

High ability 89 (2.1) 295 (2.5) 10 (2.1) 279 (4.1) 1 (0.4) 301 (4.4)
Average ability 42 (3.3) 266 (1.8) 40 (3.5) 259 (2.2) 18 (2.9) 255 (3 8)
Low ability 18 (3.2) 245 (5.0) 39 (5.0) 241 (2.4) 44 (4.8) 237 (2.9)
Mixed ability 43 (7.1) 264 (3.0) 45 (7.2) 255 (43) 13 (3.8) 242 (5.5)

*Informal introduction of concepts at grade 4.

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can he said
with 95 percent certainty that for each population of interest. the value for the whole population is within
plus Of MiOUS two standard errors of the estimate for the sample.

At grade 8, teachers reported that half the students were receiving heavy

emphasis in algebra, one-third were receiving moderate emphasis, and about

one-sixth little or no emphasis. There was a strong relationship between

algebra emphasis and proficiency, with those students receiving the most

emphasis having higher achievement. There were vast differences in emphases

across class ability levels, however. Nearly all the students in high-ability

classes (89 percent) were receiving heavy emphasis in algebra, compared to

very few in low-ability classes (18 percent). Less than half the eighth graders

7°Curriculans and Eivluation Standards for School Mathematics, (Reston, VA. National Council of Teachers of

Mathematics, 1989).

Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Washington, DC: Mathematical
Sciences Education Board and National Research Council, National Academy PPM, 1990).
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in average- or mixed-ability classes were receiving heavy emphasis in algebra.

More than one-sixth of the eighth graders overall and nearly half those in low-

ability classes (44 percent) were receiving little or no instruction in algebra.

The NCTM Standards recommend that the middle-school years represent a

transition from arithmetic to algebra, building on students' experiences with

mathematical patterns in the elementary school years. The NAEP results

indicate that few students are given these experiences in elementary school, and

that for half the eighth graders, the middle-school years do not represent a

transition to algebra. It further appears that about one-sixth of the eighth

graders have had at best a cursory introduction to algebra concepts.

Teachers were also asked the extent to which they emphasized the four

mathematics skill areas facts and concepts, skills and procedures, reasoning,

and communication. The results are presented in TABLE 8.9 for fourth

graders and eighth graders overall, as well as by ability level.

At r ade 4, teachers reported overwhelming emphasis on learning facts and

concepts and learning skills and procedures. This concentration did not shift

much across ability levels, nor did it seem related to proficiency. M grade 8,

teachers still reported considerable emphasis in these two skill areas, but the

focus shifted toward greater attention on procedures as compared to facts and

concepts. Again, these emphases seemed to be applied equally across

classrooms, regardless of students' ability levels.

Improving students' reasoning ability appears to be a universally accepted

goal of mathematics education; however, the majority of students were not

receiving heavy instructional emphasis in this area." At both grades, teachers

reported providing fewer than half their students with heavy instructional

emphasis on developing reasoning and analytic ability. Further, the results

suggest that teachers may perceive thinking as a skill to be stressed only after

the mastery of facts and procedures. According to their teachers, more students

in high-ability classes received emphasis in the reasoning area than did those in

other types of classes. The difference in the proportion of students receiving

such emphasis was particularly striking between eighth-grade high- and low-

ability classes -- 69 percent as compared to 28 percent. According to teachers'

own reports, fewer than 30 percent of the eighth graders in low-ability classes

were receiving little or no emphasis in reasoning strategies.

71Curriculum sood &also:Jae Siarkfords for School Mathemars (Rolm VA: ISTgional Council of Teachers of

Mailionsation, 1969).
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TABLE 8.9 Teachers' Reports of Mathematics Skills Emphasized by Ability Level of Classes

Heavy Emphasis Moderate Emphasis Lklie or No Emphasis

Perces* of 1

Students Pre lency
Percent of Average
Students Profency

Percent ot
Snidest,

Aversp
Proficiency

91 (1.4) 217 (0.7) 8 (1.3) 218 (2.9) 0 (0.2) .11.0

82 (4.9) 239 (3.0) 16 (4.3) 244 (5.8) 2 (2.0) 271 (5.5)
93 (1.8) 217 (1.2) 7 (1.8) 216 (3.4) 0 (0.1)
90 (2.8) 201 (2.1) 10 (2.8) 193 (4.7) 0 (0.0)
92 (3.0) 217 (1.3) 8 (3.0) 218 (5.2) 0 (0.3)

57 (3.0) 266 (1.8) 36 (2.9) 265 (1.6) 7 (1.1) 274 (5.3)
60 (3.8) 292 (2.6) 30 (3.3) 286 (4.1) 11 (2.3) 296 (8.6)
54 (4.0) 264 (2.1) 39 (3.7) 264 (2.1) T (1.8) 266 (5.5)
61 (4.5) 241 (2.3) 34 (4.7) 243 (2.9) 5 (1.5) 242 (6.0)
58 (6.7) 260 (3.4) 38 (6.6) 260 (3.8) 4 (2.1) 263 (6.7)

85 (1.4) 218 (0.8) 15 (1.4) 215 (1.9) 0 (0.1)
89 (4.1) 240 (3,0) 11 (4.1) 245 (8.5) 0 (0.0) PM.

88 (2.4) 217 (12) 12 (2.4) 215 (3.8) 0 (0.2)
81 (4.9) 201 (2.2) 19 (4.9) IPS (3.9) 0 (0.1) 0.0

86 (2.5) 217 (1.4) 14 (2.5) 215 (2.4) 0 (0.3)

68 (2.8) 266 (1.6) 29 (2.7) 266 (1.7) 3 (0.8) 270 (5.3)
70 (3.8) 293 (2.5) 26 (3.3) 286 (3.6) 4 (1.6) 283 (12.7)
65 (5.0) 264 (1.8) 32 (4.9) 264 (2.2) 2 (0.9) 258 (9.8)
72 (3.2) 241 (1.9) 26 (3.3) 242 (33) 2 (1.0) 255 (4.4)
71 (5.0) 258 (3.4) 26 (5.0) 266 (3.6) 3 (2.1) 270 (5.4)

41 (2.3) 217 (1,2) 49 (2.3) 21 7 (1.1) 11 (1.6) 218 (1.9)
64 (5.9) 240 (3.4) 34 (5.9) 242 (4.6) 2 (1.0) 221 (7.5)
39 (3.3) 216 (1.9) 50 (3.2) 21 7 (1.7) 11 (2.5) 224 (3.1)
42 (5.9) 200 (3.2) 46 (53) 201 (3.0) 12 (2.9) 203 (4.4)
39 (4.3) 214 (1.9) 50 (4.5) 220 (1.8) 12 (2.8' 216 (3.4)

45 (2.4) 274 (2.1) 42 (2.7) 263 (1.4) 14 (1.4) 253 (23)
69 (4.3) 294 (23) 27 (42) 283 (3.4) 4 (1.2) 292 (4.6)
41 (3.6) 266 (2.1) 44 (3.9) 264 (1.6) 15 (1.9) 259 (3.8)
28 (4.0) 239 (33) 41 (5.4) 241 (2.7) 30 (4.2) 244 (2.9)
36 (6.3) 263 (6.1) 54 (6.8) 262 (2.7) 10 (3.0) 242 (4.5)

36 (3.0) 216 (13) 45 (2.7) 218 (1,3) 19 (2.3) 219 (1.5)
46 (73) 237 (4.1) 44 (7.2) 244 (3.3) 10 (4.6) 236 (12.2)
37 (4.6) 216 (1.9) 46 (4.2) 218 (1.8) 17 (3.4) 217 (1.9)
41 (6.4) 203 (3.7) 42 (5.4) 195 (2.2) 17 (4.6) 208 (5.7)
32 (4.0) 213 (1.8) 46 (4.2) 217 (2.1) 21 (3.7) 222 (2.6)

37 (2.9) 269 (2.5) 45 (2.9) 266 (1.5) 17 (2.7) 261 (1.7)
51 (4.9) 291 (3.4) 42 (5.1) 290 (2.9) 7 (1.) 294 (3.9)
31 (3.6) 264 (2.3) 48 (3.2) 264 (1.9) 20 (2.7) 264 (3.0)
30 (3.9) 239 (3.0) 43 (4.6) 242 (2.3) 27 (3.7) 242 (3.6)
39 (6.6) 259 (6.3) 44 (7.7) 260 (3.1) 17 (4.0) 262 (5.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that
for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample. When the proportion of students is 0 percent, the standard error is inestimable. However, in the table, percentages less than
0.5 Were rounded to 0 percent.
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At both grades, teachers reported that approximately one-third of their

students were receiving heavy emphasis in mathematics communication skills,

and that about one-fifth were receiving little or no emphasis. At grade 4, there

seemed to be little difference in this degree of emphasis across class ability

levels. For eighth graders, more students in high-ability classes received heavy

instructional emphasis in communication skills than did those in low- or

average-ability classes. Teachers reported that 27 percent of the students in
low-ability classes were given little or no emphasis in mathematics

communication skills.
Not only do the curriculum reforms emphasized for mathematics 'nstruction

stress reasoning and analytic skills as well as communications skills, but they
drive home the urgency of educating all Americans in mathematics?' Such
differences in curricular approaches for high- and low-ability students may only

serve to widen the performance gap between these groups.

SUMMARY

The results indicate that fourth- and eighth-grade students are provided with

three and one-half to four hours of instructional time in mathematics each
week, but this time may not be used effectively. Teachers reported spending
about three and one-half to four hours per week on mathematics instruction,

and it appeared that students spent another 15 to 30 minutes each day on

mathematics homework.

Fourth-grade teachers reported an overwhelming emphasis on whole

number operations. At eighth grade, about half the students -- those with

higher mathematics proficiency -- were receiving heavy emphasis in algebra,

but the other half -- those with lower mathematics proficiency -- were still

receiving heavy emphasis in numbers and operations. According to their
teachers, relatively small proportions of students at either grade received

emphasis in measurement, geometry, or data analysis, statistics, and probability.

n Everybody Counts: A Report to the Nation on the Future of Mathematics Education, Lynn Steen, editor
(Washington, DC: National Research Council, National Academy Press, 1989).

The National Science Board Commission on Precollege Education in Mathematics, Science, and Technology,
Educating Americans for the 21st Century (Washington. DC: National Science Foundation. 1983).
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The teachers' reports suggested a lack of balance in instructional emphasis

across skill areas. Teachers tended to emphasize facts and procedures for all

students, but reasoning and communications skills were emphasized for fewer
than 'Aa If the fourth and eighth igaders. Again, these analytic skills, featured so

prominently in the calls for reform in mathematics education, were more often
emphasized for the higher-achieving students, suggesting that teachers see
mathematics facts and procedures as a hurdle that must be overcome before

learning can proceed in other content areas or before students can be taught to
reason mathematically.

From 81 to 93 percent of the fourth graders were receiving heavy

emphasis in facts and procedures. This figure was somewhat lower at the
eighth grade, where the emphasis shifted toward procedures rather than facts.
Yet the majority of the eighth graders were still receiving heavy emphases in
both these skill areas.

In contrast, according to their teachers, fewer than half the fourth and
eighth graders were receiving heavy instructional emphasis in mathematical
reasoning -- an instructional goal that pervades objectives for mathematics
education. Further, particularly at the eighth grade, mathematical thinking
seemed to be perceived as much more appropriate for high-ability students.

Only about one-fourth of the students in low-ability classes were receiving
heavy instructional emphases in reasoning skills. Finally, about one-third of
the fourth and eighth graders were receiving heavy emphasis in mathematics

communication skills. These results indicate that the majority of our nation's
eighth graders are not being given an opportunity to develop skills considered

paramount to improving mathematics achievement.'

"Curriculum wad Evahaatioa Standards for School Mathematics (Reston. Vk National Council of Teachers of
Mathematics, 19E9).

Reshaping School Mathematics: A Philosophy arid Framework for Curriculum (Washington. DC: Mathematical
Sciences Education Board and National Researcil Council. National Academy Press, 1990).
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Chapter 9
Students' Perceptions of Mathematics

INTRODUCTION

Students come to mathematics classrooms with a wide variety of skills, prior

knowledge, work habits, attitudes, and beliefs that interact with learning.

Unfortunately, it may be that an "I never could do math" attitude prevails in

our country. This attitude may be reflected in students' perceptions of the

discipline, which in turn affect their desire to engage in the study of

mathematics and their achievement in school.' Thus, mathematics reform

recommendations for the school curriculum include helping students develop

confidence in their mathematical abilities and to value mathematics as a

discipline." To provide information related to these additional goals of

mathematics instruction, students were asked about their agreement or

disagreement with the following five statements designed to elicit their

perceptions of mathematics:

Three statements about their personal experience with mathematics,

including their enjoyment of mathematics and level of confidence in

their mathematics abilities -- "I like mathematics," 7 am good in

mathematics," and "Mathematics is more for boys than for girls."

Two statements about the value of mathematics, including students'

perception of its present utility and its expected relevance to future

work and life requirements -- "Mathematics is useful for solving

everyday problems," and 'Almost all people use mathematics in their

jobs."

'4Everybody Cou nu: A Report to the Nation on the Future of Mathematics Education, Lynn Steen, editor
(Washington, DC: National Research Council, National Academy Press, 1989).

"Curriculum and Evaluation Standards for School Mathematics (Reston, VA: National Council of Teachers of

Mathematics, 1989).
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The overall sum:nary of students' perceptions and attitudes is presented in

TABLE 9.1.' The results support the link between perceptions and learning.
Across all three grades, students with more positive perceptions and attitudes
had higher mathematics proficiency.

TABLE 9.1 Summary of Students' Positive Percepthms and Attitudes Toward Mathematics

S t r o l l * A r a A V r e

Wedded, Disagree,
Strongly Disagree

Percent of
Students

Average
Prolideacy

Permit of
Students

Average
Proileisacy

Pereeat of
Students

Average
Prattling

Grads 4 78 (0.5) 220 (0.7) 22 (0.5) 203 (1.1)

White At grade 4, students were not 80 (0.6) 226 (0.8) 20 (0.6) 210 (1.2)
Meek given the 'strongly agree" and 76 (1.8) 1913 (1.2) 24 (1.8) 184 (2.6)
Hispanic "anon* disagree" options. 71 (1.9) 207 (1.4) 30 (1.9) 187 (1.8)

Male 77 (0.8) 221 (0.9) 23 (0.8) 203 (1.5)
Female 79 (0.8) 219 (0.8) 21 (0.8) 202 (1.4)

Grade II
J

27 (0.8) 274 (1,2) 49 (0.8) 266 (1.1) 24 (0.9) 254 (1.4)

White 26 (1.0) 282 (1.5) 49 (0.9) 274 (1.3) 26 (1.0) 260 (1.6)
Black 34 (1.6) 252 (2.5) 49 (1.6) 238 (2.1) 16 (1.4) 230 (2.4)
Hispanic 28 (1.4) 262 (3.1) 47 (1,2) 248 (1.2) 25 (1.3) 238 (2.1)

Male 28 (0.9) 276 (1.5) 48 (1.1) 267 (13) 24 (1.1) 254 (1.7)
Female 27 (1.0) 272 (1.4) 49 (1.1) 266 (1.2) 24 (1.1) 255 (1.5)

Grade 12 20 (0.8) 311 (1.6) 46 (0.8) 298 (1.2) 34 (0.8) 285 (1.2)

Wilts 19 (0.9) 319 (1.7) 45 (0.8) 303 (1.4) 36 (0.9) 290 (1.1)
Slack 25 (1.8) 279 (2,5) 48 (2.2) 271 (1.8) 29 (1.9) 261 (2.0)
Hispanic 20 (1.8) 298 (3.5) 43 (2.0) 280 (2.1) 37 (2.4) 266 (3.9)

Mate 22 (0.9) 314 (2.2) 45 (1.0) 301 (1.6) 34 (1.1) 286 (1.5)
Female 19 (1.0) 3011 (1.7) 46 (1.1) 295 (1.3) 34 (0.9) 284 (1.4)

The sthodard enors of the estknated percretages and proficiencies appear in parentheses. It ;An be said with 95 parent certainty
that for each populatiou of interest, the value for the whole population is within plus or minus two standard errors of the esthnate for
the sample. Population percentages may not total 100 percent because of rounding.

Although students' attitudes tended to be positive, some interesting
differences among grades suggested that positive perceptions of mathematics

may diminish in high school. For example, at grades 4 and 8, about three-

*The summary was created by averaging responses to the five stalffflats. In the analysis, the direction for the
statement "Mathentsdcs is more for boys than for giris" was reversed to be consistent with the direction of the
responses to the other four statements.
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fourths of the students were in agreement, on average, with the statements. At

grade 12, the proportion that agreed or strongly agreed, on average, decreased

to 66 percent. Even by the fourth grade, more than one-fifth of the students

were uncertain or negative in their perceptions and attitudes toward

mathematics.
The results across population subgroups show few differences in attitudes

based on race/ethnicity and gender, although at grade 4, more White students
tended to report positive perceptions of mathematics than either Black or

Hispanic students did. Although, among the racial/ethnic groups, Black
students reported the least mathematics course taking, in grades 8 and 12, more

Black students tended to report positive attitudes than did White or Hispanic

students.

STUDENTS' PERSONAL EXPERIENCE WITH MATHEMATICS

Because a positive attitude toward mathematics may foster further study of the

subject, NAEP asked students if they liked mathematics. The results are
summarized in TABLE 9.2. Although students who reported liking
mathematics tended to have higher proficiency levels, their degree of interest in
mathematics was not especially strong. Only two-thirds of the fourth graders

reported that they liked mathematics, and this pattern generally held across

racial/ethnic and gender subpopulations. The percentage reporting uncerwin or

negative attitudes was larger at grades 8 and 12. By grade 12, nearly half
reported an ambivalence toward or dislike of mathematics. This pattern was
relatively consistent across subpopulations defined by race/ethnicity and gender.
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TABLE 9.2 Students' Responses to the Statement "I Like Mathematics"

Stroll* Agree AV'ee
Vadecided, Disavee,

Strongly Disayee

Percent of
Students

Average
Proficiency

Percent of
Studenb

Average
Proficiency

Percent of
Students

Average
Profickacy

Grade 4 67 (0.8) 219 (0.7) 33 (0.8) 211 (1.0)

White I AI grule 4, moans were not given 67 (0.9) 226 (0.8) 34 (0.9) 217 (1.1)
Mack the 'strongly agme and 72 (2.1) 195 (1.2) 29 (2.1) 192 (2.6)
filspank "strongly disagree" options, 64 (1.7) 205 (1.6) 36 (1.7) 195 (1.9)

Mak 66 (1.0) 220 (0.8) 34 (1.0) 212 (1.3)
Feasak 68 (1.1) 218 (0.9) 32 (1.1) 211 (1.3)

Grade 17 (0.7) 273 (1.4) 39 (0.7) 269 (1.5) 43 (1.0) 259 (1.1)

White 15 (0.8) 281 (1.7) 39 (1.0) 277 (1.7) 46 (1.3) 266 (1.2)
Black 26 (1.5) 252 (3.1) 38 (1.9) 241 (1.9) 36 (1.7) 235 (2.2)
Hispanic 18 (1.8) 260 (3.3) 42 (1.8) 252 (2.1) 40 (1.8) 241 (1.6)

Mak 19 (0.8) 273 (1.9) 40 (1.1) 271 (1.9) 41 (1.1) 259 (1.3)
Female 16 (0.9) 273 (1.9) 39 (1.0) 268 (1.6) 46 (1.3) 260 (1.3)

Grade 12 I 17 (0.6) 315 (1.7) 37 (0.8) 300 (1.2) 47 (1.0) 286 (1.1)

White 16 (0.5) 322 (1.8) 36 (0.9) 306 (1.3) 48 (1.1) 291 (1.1)
Mack 20 (1.9) 287 (2.7) 39 (2.3) 270 (1.9) 41 (2.2) 263 (1.7)
Hispanic 18 (1.8) 299 (3.9) 36 (1.8) 285 (2.8) 47 (2.4) 266 (2.8)

Mak 19 (0.8) 319 (2.1) 39 (1.2) 302 (1.6) 43 (1.3) 287 (1.5)
Female 15 (0.8) 310 (1,9) 35 (1.0) 298 (1.3) 51 (1.1) 286 (1.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

Confidence may be one of the most important affective variables related to

mathematics achievement." Extensive research has shown strong
relationships between achievement and confidence as well as gender differences

in these relationships.' For example, when males are found to have an
advantage in performance, the advantage is generally accompanied by a higher

level of confidence. Even when achievement results do not favor males, males

" ILI- Reyes, 'Affective Variables and Mathematics Educatian," Elementary School Journal, 18(2), pp. 207-218,
1984.

Nargaret R. Meyer and Mary Schatz Koehler, Internal Influences on Gender Differences in Mathematics" in
Mathematics and Gender, Elizabeth Fennema and Gilah C. Leder, editors (New York, NY: Teachers College Press.
1990).
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still tend to have more confidence than females do in their mathematical

abilities.
The NAEP results in response to the statement "I am good at

mathematics," presented in TABLE 9.3, lend some support to this research. At

grades 4 and 8, the proficiency results indicated few gender differences, yet

more males than females reported that they were good in mathematics. At

each grade, 10 percent more females than males reported a lack of confidence

in their mathema:ical abilities.

TABLE 93 Students' Responses to the Statement "I Am Good in Mathematics"

Strongly Agree Agree

Undecided, Disagree,
Strongly Disagree

Permit of
Students

Average
Profidency

Percent of
Students

Average
Proildency

Percent of
Students

Average
Proficiency

Grade 4 62 (0.8) 222 (0.7) 18 (0.8) 207 (0.9)

White M grade 4. students were not 64 (1.1) 229 (0.8) 36 (1.1) 213 (0.9)

Black given the "strongly agree and 61 (1.8) 200 (1.3) 39 (1.8) 187 (2.0)

Hispanic 'strongly dkagree" options. 57 (1.6) 207 (1.5) 43 (1.6) 194 (1.8)

Male 67 (0.9) 223 (0.8) 33 (0.9) 207 (1.3)

Female 57 (1.2) 222 (6.9) 43 (1.2) 207 (1.2)

Grade $ 18 (0.7) 278 (1.6) 45 (0.8) 272 (1.1) 37 (0.9) 253 (1.1)

White 17 (0.9) 286 (2.0) 46 (1.1) 279 (1.2) 38 (1.2) 259 (1.2)

Black 25 (1.6) 154 (3.0) 43 (2.0) 244 (1.9) 32 (2.2) 229 (1.9)

Hispanic 15 (1.6) 264 (3.6) 43 (1.8) 256 (2.5) 42 (2.4) 238 (1.5)

Male n (1.1) 279 (1.9) 46 (1.1) 272 (1.4) 32 (1.1) 251 (1.2)

Fesaak 14 (0.7) 276 (2.1) 45 (1.1) 273 (1.2) 42 (1.3) 234 (1.3)

Grade 12 14 (0.6) 322 (1.9) 43 (0.8) 302 (1.1) 43 (0.9) 283 (1.1)

White 14 (0.6) 329 (1.9) 43 (0.9) 306 (1.2) 43 (1.0) 288 (1.2)

Black 16 (1.8) 227 (3.2) 42 (2.4) 275 (1.9) 43 (1.9) 261 (1.9)

Hispank 12 (1.6) 305 (4.5) 37 (2.1) 290 (2.4) 52 (2.5) 264 (2.7)

Mak 18 (02) 324 (2.4) 4-4 (1.0) 303 (1.5) 38 (1.1) 282 (1.4)

Female 11 (0.7) 318 (2.5) 41 (1.0) 301 (1.2) 48 (1.0) 283 (1.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be ssid with 95 percent certainty that for

each population of interest., the value fee the whole population is within plus or minus two standard errors of the estimate for the sample.

The differences in students' confidence by racial/ethnic groups across

grades are also of interest. At grade 4, fewer Black and Hispanic students than

White students reported that they were good in mathematics. In contrast, Black
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eighth graders reported relatively more confidence than their White or Hispanic

classmates did. At grade 12, the reports of White students were similar to
those of Black students, but Hispanic students still reported the least confidence

in their abilities. The majority of the Hispanic high-school seniors were unsure

or negative about being good in mathematics.

The value of mathematics to a female may be influenced by whether or not

she thinks studying mathematics is appropriate only for males.79 Females'

attitudes toward mathematics also can be influenced by the perceptions of

others. Those who feel that their parents, teachers, and peers have lower
expectations for them in mathematical endeavors because they are female, may
also adopt this attitude. Students were asked if mathematics is more for boys
than girls, and the results are presented in TABLE 9.4.

7.0 ash C Leder, "Gender Differences in Mathematics" in Mathernatir-s and Gender, Elizabeth Fennema and Gbh
C Wet, editors (New York, NY; Teachers College Press, 1990).
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TABLE 9.4 Students' Responses to the Statement "Mathematics Is More for Boys than for Girls"

Strongly Dba,pve Disagree
Undivided, Apse,

Stroll* I-Sree

Perces* ot
Students

Anrage
Prolickeey

Percent of
Studeats

Average
Proficiency

Percent et
Students

Averap
Protidency

Grade 4

Widte
Hindi
Hispanic

Male
Female

At grade 4, students were not given
the "strongly sgree intd

"strongly disagree optima.

82 (0.7)

84 (0.7)
80 (13)
75 (2,0)

77 (1.1)
87(0.7)

219 (6.7)

225 (0.8)
197 (1.2)
207 (1.3)

220 (01)
218 "11

18 (0.7)

16 (0.7)
20 (1.5)
26 (2.0)

23 (1.1)
13 (0.7)

203 (1.3)

213 (1.5)
186 (2.8)
186 (2.4)

208 (1.5)
199 (1.8)

Grade 8 53 (0.8) 270 (1.0) 31 (0.7) 16 (0.5) 259 (1.8)

White S3 (1.1) 275 (1.1) 31 (0.9) 272 (1.8) 16 (0.7) 266 (2.0)
Nick 56 (2.0) 248 (1.9) 31 (1.8) 235 (2.0) 14 (1.4) 234 (3.9)
Hispank 52 (1.7) 255 (1.9) 32 (1.7) 245 (1.7) 17 (1.1) 239 (2.8)

Mak 43 (1.0) 270 (1.5) 35 (1.1) 266 (1.6) 22 (0.8) 263 (1.8)
Female 64 (1.2) 269 (1.0) 27 (1.0) 261 (1.8) 9 (0.6) 249 (3.1)

Gracie 1.2 46 (OS) 300 (1.4) 35 (0.8) 294 (1.2) 19 (0.8) 293 (1.4)

White 46 (0.9) 305 (1.5) 36 (0.9) 799 (1.4) 19 (0.9) 298 (1.6)
Black 47 (2.8) 274 (2.0) 33 (1.8) 267 (2.5) 20 (1.1) 269 (2.5)
Hispank 45 (2.8) 281 (3.1) 36 (2.6) 278 (3.5) 19 (2.0) 273 (3.3)

Mak 34 (1.1) 301 (1.8) 38 (1.4) 299 (1.7) 28 (1.2) 2s8 (1.6)
Funk 58 (1.1) 299 (1.4) 32 (1.0) 289 (1.2) 10 (0.7) 281 (2.0)

The standard won of the esthosted percentages sold proficiencies appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample.

About four-fifths of the students at each grade strongly disagreed or

disagreed that mathematics is more for boys than for girls. However, at each

grade, fewer males than females strongly agreed or disagreed. This percentage
decreased at each successive grade as students got older. At grade 4, 10
percent fewer males than females disagreed with the statement. At grade 8, 13
percent fewer either strongly disagreed or disagreed, and at grade 12, 18

percent did. At grades 8 and 12, there were particularly large differences in
the percentages of males and females strongly disagreeing with the statement.

At grade 8, 64 percent of the females strongly disagreed with the statement,

compared to 43 percent of the males. For high-school seniors, 58 percent of

the females strongly disagreed, compared to only about one-third of the males.
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STUDENTS' PERCEPTIONS OF THE UTILITY OF
MATHEMATICS

Students' perceptions of the usefulness, of mathematics is a variable that has

been shown to be strongly associated with achievement.m The NAEP

assessment included two questions related to usefulness, and the results support

existing research. Students' reports on their perceptions of the utility of
mathematics in their everyday lives are presented in TABLE 9.5, and their

views about the importance mathematics has in careers are presented in

TABLE 06 In both instances, those in agreement with the value of
mathematics tended to have higher proficiency levels.

°Margaret R. Meyer and Mary Schatz Koehler, *Internal Influences on Gender Differences in Mathematics" in
Madwasada and Gender, Elizabeth Fenno= and GRA C Leder, editors (New York, NY: Teachers College Prow
1994
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TABLE 9.5 Students' Responses to the Statement "Mathematics Is Useful for Solving Everyday
Problems*

Sim* Agree Ali Fee

Uadeckied, Disagree,
Strongly Dlugree

Percent of
Studeab

Average
Proficiency

Percent ot
Students

Average
Proficiency

Percent of
Students

Average
Protidency

Grade 4 65 (0.6) 219 (0.8) 35 (0.6) 211 (0.9)

Whits At glade 4, students were not 69 (0.8) 225 (0.8) 33 (0.8) 219 (1.0)
Black given the "strongly agree and 58 (2.2) 196 (1.6) 42 (2.2) 193 (1.7)
Hispanic "strongly dissgme" options. 61 (1.8) 205 (1.7) 39 (1.8) 197 (1.7)

Male 65 (0.9) 220 (0.9) 35 (0.9) 211 (1.1)
Funak 65 (1.0) 218 (0.9) 35 (1.0) 211 (1.0)

Grade 8 32 (0-7) 267 (1.2) 44 (07) 269 (1.2) 24 (as) 260 (1.4)

White 31 (0.8) 275 (1.6) 45 (0.8) 275 (1.4) 24 (1.0) 266 (1.6)
Black 38 (1.8) 241 (2.1) 40 (1.8) 245 (2.4) 22 (1.6) 238 (2.0)
iikpank 33 (2.0) 253 (2.4) 41 (2.3) 250 (1.8) 26 (1.7) 244 (1.7)

Male 34 (1.0) 270 (1.3) 43 (1.0) 269 (1.5) 73 (1.1) 258 (2.1)
hank 30 (0.8) 264 (1.6) 45 (0.9) 268 (1.2) 25 (0.8) 261 (1.4)

Grade 12 23 (0.9) 298 (1.6) 50 (0.9) 300 (1.2) 29 (0.9) 289 (1.4)

White 20 (0.8) 307 (1.9) 52 (1.1) 304 (1.3) 28 (1.0) 294 (1.3)
Black 33 (1.9) 271 (2.4) 43 (1.6) 273 (2.1) 24 (2.0) 267 (2.3)
Hispanic 26 (1.8) 279 (3.;) 44 (2.6) 284 (2.1) 30 (2-5) 270 (4.0)

Male 26 (1.0) 301 (2.1) 49 (1.1) 303 (1.7) 25 (1.0) 290 (1.6)
Fssiate 20 (0.8) 295 (1.8) 51 (1.1) 297 (1.3) 29 (1.1) 289 (1.5)

The standsrd errors of the estimated percentages and proficiencies appear in parentheses. It can be said witb 95 percent certainty that for
each population of interest, the value fix the whole population is within plus or minus two standard moo of the estimate for the sample.
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TABLE 9.6 Students' Responses to the Statement "Almost Ail People Use Mathematics in Their Jobs"

StroaS17 Atm AVev
Undecided, Disagree,

Strongly Meagre(

Permit of
Studests

Average
Proficiency

Perceat of
Students

Average
Profidenq

Percent ot
Students

Average
Prondeacy'-

Grade 4 66 (0.9) 219 (0.7) 34 (0.9) 211 (1.0)

Wilke At grade 4, students were not given 60 (1.2) 225 (0.8) 32 (1.2) 219 (1.2)
Mad( the 'strongly agree and 60 (1.9) 198 (1.5) 40 (1.9) i89 (1.9)
Hispank "strongly disagree" options. 60 (1.9) 207 (1.6) 40 (1,9) 194 (1.7)

Male 66 (1.1) 220 (0.9) 34 (1.1) 211 (1.4)
Faulk 66 (1.2) 218 (0.8) 34 (1.2) 210 (1.2)

Grade 8 33 (Ma) 266 (1.4) 50 (0.7) 268 (1.1) 18 (0.7) 260 (1.4)

Wilke 31 (0.8) 273 (1.7) 51 (0.9) 274 (1.2) IS (0.8) 266 (1.5)
Black 41 (1.8) 242 (2.2) 44 (1.9) 243 (2.3) 15 (13) 238 (2.3)
Illapenic 33 (1.9) 251 (1.9) 50 (2.1) 250 (1.7) 17 (1.2) 243 (2.4)

Male 34 (1.1) 268 (1.7) 49 (1.0) 268 (1.4) 17 (0.9) 260 (2.0)
Peaule 32 (1.1) 263 (1.7) 50 (1.2) 267 (1.2) IS (0.9) 261 (1.5)

Gra& 12 20 (0.7) 295 (1.7) 55 (0.9) 297 (1.2) 25 (0.8) 294 (1.5)

Mike 18 (0.8) 303 (2.1) 55 (1.0) 302 (1.4) 27 (1.1) 299 (1.3)
Black 28 (1.9) 270 (2.6) $2 (1.8) 272 (1.8) 20 (1.9) 268 C3.4)
Hispanic 22 (2.1) 233 (4.2) 56 (2.5) 280 (2.8) 22 (2.0) 270 (4.7)

Male 21 (0.8) 300 (2.2) 55 (1.2) 300 (1.6) 24 (0.9) 294 (1.8)
Female 18 (0.9) 290 (2.1) 55 (1.1) 295 (1.2) 27 (1.1) 295 (1.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be uid with 95 percent certainty that for
each population of interest, the value for the whole population is dithin plus or minus two standard MOM of the es4ntate for the sample.

Approximately two-thirds of the fourth graders and three-fourths of the
eighth and twelfth graders agreed that mathematics can be useful in solving
everyday problems. The results did not tend to vary substantially by
race/ethnicity or gender. Although a somewhat higher proportion of eighth

graders than twelfth graders felt mathematics was useful for solving everyday
problems, in general, the older students appeared to have more posilive
perceptions about the everyday utility of mathematics than did the fourth
graders.

This pattern was even A.,Jre evident in the responses to the question about
the value of mathematics in people's work. Similar to the previous question,
about two-thirds of the fourth graders agreed that almost all people use

mathematics in their jobs. However, even more eighth and twelfth graders
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agreed with this statement than the previous statement (82 percent and 75

percent, respectively). Although the older students appeared to have a greater

recognition of the utility of mathematics in work related situations than did the

fourth graders, the percentage of positive responses was somewhat smaller at

grade 12 than at grade 8.

SUMMARY

In general, the majority of the students appeared to have positive perceptions

toward mathematics and those with positive perceptions also had higher
proficiency levels. Many students, particularly those at the higher grades,

reported that they see the value of mathematics in their everyday lives and the

utility of it on the job. Also, most students did not report viewing mathematics

as a male-oriented activity, even though considerably fewer males than females

strongly disagreed or disagreed that mathematics is more for boys than girls.

However, students' liking of the subject area and their confidence in their
mathematical abilities did not appear to be strong. Only two-thirds of the
fourth graders reported lilemg mathematics, and by grade 12, only half reported

that they liked this discipline. Similarly, fewer than two-thirds at any grade

strongly agreed or agreed that they were good in mathematics. Also, smaller

percentages of Hispanic students reported confidence in their mathematical

abilities than did students in other racial/ethnic groups, and fewer females

reported confidence than did males.
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Chapter 10

Characteristics of Mathematics Teachers

INTRODUCTION

Because teachers are key figures in improving mathematics learning, it is of

some interest to gain information about their knowledge of mathematics and

mathematics pedagogy as well as their role in professional development."

Are they experienced? Are they well trained? Do they keep up with current
mathematics content and educational practices?

To provide some information about these topics, NAEP asked the teachers

of fourth- and eighth-grade students a series of questions about their
background and training, including their experience, certification, undergraduate

and graduate mathematics course work, and involvement in pre-service
education. (As a result of the relatively low percentage of twelfth-grade

students enrolled in mathematics classes, their teachers were not given

questionnaires). This chapter discusses these teacher questionnaire results.

Similar to teacher questionnaire results presented previously, the data are for
the percentages of students taught by teachers reporting various characteristics.

YEARS OF TEACHING EXPERIENCE

Previous swdies have found mathematics teachers to be experienced, and the
NAEP results corroborate these findings. As shown in TABLE 10.1,
teachers reported an average of 17 years of classroom experience overall and

14 years of experience specifically teaching mathematics. At both grades 4 and
8, about one-third of the students were taught mathematics by teachers with 10

41Professional Standanis for Teaching Mathematics (Reston. VA: National Council of Teachers of Mathematics, 1991).

121ris Weiss, Report of the 1985-86 National Survey of Science and Mathematics Education (Research Thant* Park,
NC: Research Triangle Institute, 1987).

Status of the American Public School Teacher (Washington, DC: National Education Association, 1987).
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years or less experience, and about half were taught by teachers with more than

10 years but less than 25 years experience. More than 10 percent were taught

by teachers with 23 years experience.
As reflected by the somewhat lower average years of experience in

teaching mathematics compared to teaching experience overall, somewhat more

students were taught by teachers with 10 years or less experience teaching
mathematics than were taught by teachers with 10 years or less general
experience -- approximately 40 percent at both grades 4 and 8. These results

were generally similar across student subgroups. At least 10 percent of the

fourth and eighth graders were taught by teachers with 25 years or more

experience in teaching mathematics, and approximately half were taught by

teachers with more than 10 years but less than 25 years of experience.
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TABLE 10.1 Teachers' Reports on Number of Years Teaching Experience at the

Elementary or Secondary Level

Overall Teaching Experience

1

Average Years More than 10 Years,

Teschiag 10 Years or but Less than 25 Years 25 Years or More

Experience Less Experience Experience Experience

Parent of Average Percent of Averagef Percent of 1- Average

Students Profideacy Students Prolidency Students d Proficiency

Grade 4 14.8 (0.4) 34 (2.3) 216 (1.2) 53 (23) 217 (0.9) 13 (1.5) 217 (2.2)

Grade I 16.0 (0.5) 32 (2.5) 263 (1.4) 51 (3.0) 268 (1.4) 17 (2.1) 269 (3.1)

Experience Teaching Mathematics

10 Years or More than 10 Years,

Average Years Less Teaching but Less than 25 Years 25 Yeus or More

Teaching Mathematics Teaching Mathematics Teaching Mathematics

Mathematics
Percent of Average Percent of Average Percent of Average

Students Proficiency Students Proficiency Students Proficiency

Grade 4 13.6 (0.4) 39 (2.4) 216 (1.0) 51 (2.5) 217 (0.9) 11 (13) 219 (2.3)

White 13.8 (0.5) 37 (2.9) 222 (1.1) 51 (2.8) 224 (1.0) 11 (1.7) 225 (2.4)

Black 13.7 (0.6) 40 (3S) 197 (2.0) 50 (4.5) 194 (1.7) 10 (2.3) 197 (3.7)

Hispanic 12.9 (OS) 44 (2.7) 201 (2.2) 47 (2.7) 200 (2.1) 10 (2.0) 205 (3.3)

Male 13.6 (OS) 38 (2.5) 216 (1.3) 51 (2.6) 218 (1.1) 11 (1.7) 221 (2.8)

Female 13.6 (03) 39 (2.6) 215 (1.1) 50 (2.7) 216 (1.2) 11 (1.4) 217 (2.6)

Grade 5 14.0 (03) 42 (2,9) 264 (1.3) 45 (3.1) 269 (1.6) 13 (2.0) 269 (3.9)

White 14.1 (0.6) 42 (3.2) 269 (15) 46 (3.5) 275 (1.5) 12 (2.3) 278 (3.9)

Block 14.1 (0.8) 42 (4.6) 245 (2.6) 44 (4.8) 245 (23) 15 (3.7) 238 (5.1)

Hispanic 13.1 (0.9) 49 (4.8) 251 (2.0) 40 (4.3) 243 (2.3) 11 (2.6) 248 (5.4)

Male 14.0 (03) 42 (3.0) 264 (1.7) 46 (3.2) 269 (1.6) 12 (2.1) 270 (4.8)

Female 14.1 (0.6) 42 (3.0) 263 (1.4) 45 (3.1) 268 (2.0) 13 (2.0) 267 (3.5)

The standard mon of the estimated percentages and proficiencies appear in parentheses. It can be said that for each

population of interest, the value for the whole population is within plus or minus two standard errors of the estimate

with 95 percent certainty for the sample. Population percentages may not total 100 percent because of rounding.
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GENDER AND RACE/ETHNICITY

TABLE 10.2 summarizes the distribution of fourth- and eighth-grade students

by their teachers' gender and race/ethnicity. The results show that the
overwhelming majority of fourth graders were taught mathematics by female
teachers (83 percent), which is consistent with data from a variety of sources

indicating that most elementary school teachers are female.° At grade 8,
there was balance across the genders, with 58 percent of the students being

taught by females and 42 percent by males. At both grades, the results by

subpopulations did not differ much from those for the nation.

TABLE 10.2 Teachers' Reports on Their Gender and
Race/Ethnicity

Teachers' Gender Teachers' RaceJEthnicity

Male Female White Black
...

Hispanic -,

Percent of Percent of Percent of Percent of Percent of
Students Students Students Students Students -

Grade 4 17 (1.8) 83 (1.8) 85 (2,0) 11 (1.6) 2 (0.6)

Whitt 17 (2.2) 83 (2.2) 93 (1.8) 5 (1.6) 1 (0.4)

Black 14 (2.8) 86 (2.8) 57 (4.3) 40 (4.3) 2 (0.7)
Hispanic 17 (2.2) 83 (2.2) 75 (4.0) 13 (2.5) 8 (2.9)

Male 17 (2.0) 83 (2.0) 85 (2.1) 11 (1.7) 2 (0.7)
Female 16 (1.8) 84 (1.8) 85 (2.0) 11 (1.7) 2 (0.6)

Grade 8 42 (3.0) 58 (3.0) 91 (1.7) 5 (1.3) 3 (0.9)

White 43 (3.4) 57 (3.4) 95 (1.2) 3 (0.9) 2 (0.7)

Black 38 (4.6) 62 (4.6) 77 (5.2) 21 (5.0) 2 (0.8)

Hispanic 40 (4.5) 60 (45) 80 (5.1) 5 (1.7) 13 (4.8)

Male 44 (3.2) 56 (3.2) 91 (1.9) 5 (1.3) 3 (1.1)

Female 40 (3.0) 60 (3.0) 91 (1.7) 6 (1.3) 2 (0.8)

The standard errors of the estimated percentages and proficiencies appear in
parentheses. It can be uid that for each population of interest, the value for the
whole population is within plus or minus two standard errors of the estimste with
95 perceni certainty for the sanipla. Population percentages may not total
100 percent because of rounding.

°Be stare H. Nelson, Iris Rt. Weiss, and Joanne Capper, Science and Mathematia Education Brkfing Boo4 Volume
II (Chapel Hill, NC: Horizon Research, Inc., 1990).
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Eighty-five percent of the fourth graders and 91 percent of the eighth

graders were taught by White teachers, but the results suggest some substantial
differences across students' racial/ethnic groups. For example, nearly all the

White fourth graders (93 percent) had White mathematics teachers, while about
40 percent of the Black students had Black teachers and about half had White

teachers. At grade 8, fewer Bhck students had Black teachers (21 percent),
and very few Hispanic students at either grade had Hispanic teachers (8 to 13
percent). Studies have reported that minority children benefit from positive
minority role models." Although the NAEP results suggest some success in

this area, they also indicate that there are relatively few black and Hispanic

mathematics teachers.

LEVEL AND TYPE OF CERTIFICATION

Although more than two-thirds of the fourth and eighth graders were taught by

teachers with the highest level of certification, at grade 4 there was no apparent

relationship between certification and student achievement (see TABLE 10.3).

At grade 8, those students taught by teachers with the highest certification had

slightly higher average proficiency. Most fourth graders (83 percent) were

taught by teachers certified in education, while most eighth graders (78 percent)

were taught by teachers certified in mathematics. There was no apparent

pattern in the related proficiency results.

"Shirley M. Mc Bay, Increasing the Number and Quality of Minority Science and Mathematics Teachers (New York,
NY: Carnegie Forum on Education and tbe Economy, 1986),
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TABLE 10.3 Teachers' Reports on Their Level and Type of Teaching Certification

Level of Certification

Nom, Temporary, Probational,
Provisional, or Emagency

Regular Certification,
but Not the Highest

Highest Certification
(Perosaneat or Lootterm)

.

Permit of
&mints

,

Average
Proficiency

Percent of
Students

,

Averap
Proficiency

Percent of
Students

Average
Pr- Matey

Grade 4 10 (1.4) 219 (2.7) 26 (2.3) 214 (1.8) 64 (2-5) 217 (0.8)

7 (1.0) 261 (2.9) 28 (3.0) 262 (2.2) 65 (3.0) 269 (1.4)Grade 8

Type of Certification

Mathematics
(Middle or Secondary Sdsool)

Education
(Elementary or Middle School) Other

Peres* of
Students

Average
Proildency

4

Percent of I Average
Students Proficiency

Percent of

-
Students

Average
Pratt dewy

Grade 4 15 (1.7) 221 (2.0) 83 (1.7) 216 (0.7) 3 (0.6) 219 (4.7)

78 (1.8) 266 (1.2) 17 (1.5) 266 (2.9) 5 (1.0) 265 (4.1)Grade 11

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said that for the
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
with 95 percent certainty for the sample. Population percentages may not total 100 percent because of rounding.

Certification generally provides some standards in mathematics training for

teachers. According to a survey conducted by the Council of Chief State
School Officers (CCSSO), however, 13 of 50 states had no course requirements

as of 1987 in mathematics for elementary teachers, and the states that did

require course work had minimums ranging from two to nine semester credit

hours.85 Further, at the middle- and secondary-school levels, course

requirements, when they existed, varied dramatically, from 12 to 36 semester

hours for middle school and from 16 to 45 hours for secondary school.

PRESERV10E TRAINING

To provide more detailed information about mathematics teachers' pre-service

training, NAEP asked them a number of questions about their college course
work. As shown in TABLE 10.4, the majority of fourth graders were taught

mathematics by teachers with a bachelor's degree, about one-third by teachers
with a master's or specialist's degree, and none by teachers who reported

'Rolf Blank. State Education Policies on Science anti Mathematics (Washington. DC: Council of Chief State School
Offseem 1987).
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having a doctorate or professional degree. These results were relatively

constant across subgroups.

TABLE NA Teachers' Reports on Their Highest Academic Degree

Bachelor's
Degree

Master's or Specialist's
Degree

Doctorate or Prokasional
Degree

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Pled Selene,

Grade 4 64 (2.6) 217 (0.9) 36 (2,6) 216 (1.4) 0 (0.0) -
White 64 (3.1) 224 (0.9) 36 (3.1) 223 (1.6) 0 (0.0) -
Sleek 59 (3.8) 196 (1.4) 41 (3A) 194 (2.0) 0 (0.0) -
Hispanic 69 (2.7) 203 (1.5) 31 (2.7) 198 (2.8) 0 (0.0) -
Male 64 (23) 218 (1.0) 36 (2.5) 217 (1.6) 0 (0.0) -
Fannie 63 (2.9) 216 (1.0) 37 (2.9) 215 (1.5) 0 (0.0) -

Grade g 55 (2.5) 265 (1.3) 44 (2.6) 269 (2.0) 1 (0.6) 255 (8.4)

White 53 (2.8) 271 (1.4) 45 (3.1) 276 (2.1) 2 (0.9) 255 (8.7)

Bieck 53 (45) 245 (23) 47 (43) 243 (2.7) 0 (0.0) -
Hispank 64 (3.8) 250 (1.9) 36 (3.8) 253 (2.3) 0 (0.2) -
Male 55 (2.4) 265 ( i os 45 (2.5) 270 (2.2) 1 (0.4) 26(N11.4)

Pernik 55 (2.9) 264 (t..2) 44 (3.0) 268 (2.2) 2 (0.9) 253 (7.4)

me standard enors of the estimated percentages and proficiencies appear in parentheses. It can be raid that
for each populadon of Mutest, the value for the whole population Ls within plus or minus nye standard
errors of the eitiMAIC with 95 percent certainty for the sample. When the proponion of students 6 0 percent
students is 0 percent, the standard error is inestimable. Population percentages may not total 100 percent
because of sounding.

The majority of eighth graders also were taught mathematics by teachers

with bachelor's degrees, although 44 percent were taught by teachers with a

master's or specialist's degree, and a few by teachers with a doctorate or

professional degree. Again, these results were relatively constant across

subgroups. Presence or absence of a master's or specialist's degree appeared to
be unrelated to mathematics proficiency at either grade 4 or 8, although the

small proportion of eighth graders whose mathematics teachers had doctorates

or professional degrees had the lowest average proficiency. However, it may

be that teachers with the highest degrees were assigned or elected to work with

"at risk" students or those students needing special remediation.

As shown in TABLE 10.5, teachers' reports of their major course work
emphases were consistent with their reports on type of certification. Most

fourth gyaders had teachers who majored in education during their
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undergraduate years and also during graduate school, if they did graduate work.

Although some had teachers who majored in other subjects, only a negligible

percentage of fourth graders were taught mathematics by mathematics majors.

TABLE 10.5 Teachers' Reports on Their Undergraduate and Graduate 1114ors

_, ...

Undergraduate Major
,

Undergraduate
Major la Mathematics

Undergraduate
Major la Eduatdoe

Other
Undergraduate Major

Fermat of
%Asa&

4

Average
Profiling

Percent of
Students

Average
Proficiency

,
Percent of
Studeats

Average
Profleleacy

i

Grade 4 1 (0.3) 211 (9.0) 83 (1.9) 217 (0.7) 16 (1.8) 213 (1.9)

39 (32) 270 (2.3) 38 (2.5) 264 (1.6) 23 (2.1) 263 (2.6)Grade II

Graduate Major

Graduate
Mader la Mathentatka

Graduate
Major la Educatioa

Other Graduate Major
or No Graduate Study

Permit of
Stardusts

Mersie
Prolldeacy

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Profidency

Grade 4 0 (0.3) 61 (23) 216 (0.9) 39 (23) 219 (1.1)

21 (2.3) 268 (3.0) 39 (2.7) 266 (1.6) 40 (2.0) 266 (1.7)
_

Grade 8

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said that foe
eads population of interest, the value for the whole population is within plus or minus two standard errors of
the estimate with 95 percent certainty for the umple,

Of the eighth graders, 39 percent were taught by teachers who were

undergraduate mathematics majors, 38 percent by education majors, and 23

percent by teachers with majors in other areas. Those with teachers who

majored in mathematics had the highest achievement levels. Twenty-one
percent were taught by teachers with graduate mathematics majors, but more

were taught by teachers with graduate majors in education (39 percent) and by

teachers whose graduate majors were in other areas or did no graduate-level

study (40 percent). Teachers' graduate study in mathematics did not seem to

be related to students' average proficiency.
Teachers' mathematics course-taking patterns are summarized in TABLE

10.6. For fourth graders, 41 percent had teachers who reported no course work

in number systems, approximately half had teachers who reported no course

work in probability and statistics or in computer science, more than 60 percent

had teachers who reported no course work in geometry or computer
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programming, 82 percent had teachers who reported no course work in abstract

or linear algebra, and 90 percent had teachers who reported no course work in

calculus. Although the NCTM Standards call for elementary teachers to build

the foundation for students' further study in geometry, probability and statistics,

and algebra, it appears that the majority of elementary teachers have had no

courses in these content areas!'
The relationship of teachers' course work to proficiency was not wholly

consistent. In several instances, the students at grade 4 who performed the
most poorly were those whose teachers reported two or more courses (e.g.

geometry, and probability and statistics). However, this pattern did not hold at

grade 8.

alCarricadurn and Emluation Standards for School Mathematics (Reston. VA: National Council of Teachers of
Niathematiox, 1989).

Professkmal Standards far Teaching Mathematics (Reston, VA: National Council of Teachers of Mathematics, 1991).
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TABLE 10.6 Teachers' Reports on Number of Mathematics Courses Taken as Part
of Undergraduate and Graduate Study

Two or More Courses One Coune No Courses

Percent ot
Students

Average
Profidency

Percent ot
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Number Systems
mad Numerable

Grade 4 17 (1.8) 216 (2.2) 42 (2.4) 217 (1.0) 41 (2.3) 217 (1.2)

Grade 1 33 (3.0) 269 (1.9) 46 (2.7) 265 (1.5) 21 (2.3) 267 (2.0)

Geometry

Grade 4 6 (0.8) 208 (3.2) 32 (2.3) 218 (1.1) 62 (2.5) 217 (1.0)

Grade 1 39 (3.1) 267 (1.6) 39 (3.2) 269 (2.4) n (2.0) 261 (1.8)

Probability sad
Statistics

Grade 4 8 (1.0) 211 (3.0) 39 (2.4) 217 (1.2) 53 (2.7) 218 (1.0)

Grade II 35 (2.7) 269 (2.1) 50 (2,6) 266 (1.6) 15 (1.9) 261 (2.2)

Abstract or
Linear Algebra

Grade 4 4 (0.7) 210 (5.2) 15 (1.6) 217 (2,0) 82 (1.9) 217 (0.8)

Grade II 35 (2.7) 270 (2.2) 35 (2.9) 267 (1.8) 30 (2.5) 264 (1.7)

Cal:Wits

Grade 4 3 (0.6) 214 (5.1) 7 (1.1) 218 (2.9) % (1.2) 217 (0.7)

Grade 8 61 (2-5) 269 (1.6) 13 (1.9) 263 (3.0) 26 (2.2) 262 (1.7)

Computer
Sebum

Grade 4 11 (13) 216 (2.5) 37 (23) 216 (1.1) 52 (2-3) 218 (1.2)

Grade 1 21 (2.1) 272 (2_2) 37 (2.7) 266 (1.8) 42 (2.8) 264 (1.7)

Coaapaer
Programanag

218 (0.8)

Gra& 4 6 (i .0) 216 (2.7) 27 (2.0) 216 (1.3) 67 (2.0) 265 (1.6)

Grade 8 29 (2.4) 270 (1.9) 33 (2.8) 266 (2.0) 38 (3.1)

The standard MOM of t minuted percentages and proficiencies appear in parentheses. It can be said that for
each population of interest the value for the whole population is within phts or minus two standard errors of
the estimate with 95 percent certainty for the sample. Population percentages may not total 100 percent because
of round.ng.
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Eighth graders' teachers had taken more mathematics courses. In general,

students tended to have higher average mathematics proficiency when leir
teachers reported having taken two or more courses. Nevertheless, even for

eighth graders, from 15 to 42 percent were taught by teachers with no course

work in particular content areas.
The amount of course work in each specific area provides information

about the depth of teachers' mathematics training. To gain insight into their
breadth of training, the results were summarized according to the number of
areas in which teachers had taken at least one course, as shown in TABLE

10.7. At grade 4, three-fourths of students were taught by teachers who had

had course work in three or fewer of these mathematical areas, and the results

were relatively consistent across subgroups of students. As with teachers'
course-by-course reports, breadth of course work appeared to have no

discernible relationship with achievement at grade 4.

TABLE 117 Teachers' Reports on Mathematics Courses Taken Across
Seven Areas

,
Courses la

Six to Seven Areas Four

,

Courses in
to Five Arras

Courses in
Zero to Three Areas

Percent of
Studenta

Average
Proficiency

_

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Grade 4 7 (1.0) 213 (2.7) 18 (1.7) 217 (1.8) 75 (10) 217 (0.9)

White 7 (1.1) 223 (2.7) 18 (1.9) 223 (2.2) 75 (2.2) 223 (0.9)
Black 9 (1.9) 196 (3.4) 20 (3.2) 198 (25) 72 (3.8) 195 (1.4)
Hispanic 8 (15) 198 (4.5) 17 (1.9) 198 (2.9) 75 (2.4) 202 (1.9)

Male 7 (1.0) 217 (3.1) 20 (1.8) 217 (2.5) 74 (2.1) 218 (1.0)

Female 8 (1.2) 213 (3.1) 17 (1.7) 216 (1.8) 75 (2.0) 216 (1.1)

Grads 8 48 (2.6) 271 (1.8) 30 (2.4) 263 (1.6) 22 (2.0) 262 (1.8)

White 49 (2.9) 277 (1.8) 29 (2.6) 270 (1.6) 22 (2.2) 268 (2.1)

Black 42 (5.2) 246 (2.9) 37 (5.6) 242 (2.4) 21 (3.7) 243 (5.0)
Hispanic 39 (3.7) 252 (2.3) 34 (3.3) 250 (2.4) 28 (3.8) 251 (2.9)

Male 49 (2.8) 272 (2.0) 28 (2.3) 263 (1.8) 23 (2.2) 263 (2.3)

Festale 47 (2.7) 270 (1.9) 32 (2.7) 263 (2.0) 22 (1.9) 261 (1.9)

These multi are sununarized across the results in Table 10.6, with course taking defined as at least one
course in an asca. The standetd errors of the estimated percentages and proficiencies appear in parentheses.
It can be saki with 95 percent certainty that for each population of interest, the value for the whole
population is within plus or minus two standard MOTS of the estimate. Population percentages may
not total 100 percent because of rounding.
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At grade 8, almost half the students had teachers who reported course work
in six or seven of the content areas, and the results tended to be relatively
constant across subigoups. Greater breadth in course work was related to

higher achievement for White students as well as for males and females,

although, it appeared to have little association with proficiency for Hispanic
and Black students.

As shown in TABLE 10.8, 95 percent of the fourth graders and 70 percent
of the eighth graders had teachers who reported having taken at least one
methods course, even :hough a nu: ber of states do not require mathematics
methods courses for certification." There was, however, no apparent

relationship at either grade between course taking in the methods of teaching
mathematics and students' average mathematics proficiency.

TABLE 10.8 Teachers' Reports on Number of Courses Taken in the Methods of Teaching
Mathematics (Elementary-School Mathematics at Grade 4 and Middle-School
Mathematics at Grade 8)

Muse Coarse
or Mort Two Courses One Course None

Percent of
&Weals

Average
Proficiency

Percent ot
Studeats

Average
Proficiency

Percent ot
Students

Average
Proficiency

Percent ot
Students

Average
Proficiency

G, le 4 32 (2.1) 217 (1.5) 32 (1.9) 215 (1.3) 31 (2.1) 219 (1.2) 5 (0.9) 212 (4.0)

24 (2.3) 269 (2.1) 18 (2.1) 265 (33) 29 (2.9) 267 (13) 30 (2.6) 265 (2.0)Grade 8

The standani =WS of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty that for
each population of interest, the value for the whole population is within plus or minus two standard enors of the estimate. Population
percentages may not total 100 percent because of rounding.

IN-SERVICE TRAIMNG

Research indicates that teachers have positive attitudes about in-service

training, and that teachers who have participated in in-service education are

more likely to stay in the field. As shown in TABLE 10.9, there was also
some modest evidence of a positive relationship between amount of in-service

training and student achievement. At grade 8, students had higher proficiency

"Rolf Blank, State Education Policies on Science and Mathematics (Washington, DC: Council of Chief State School
Officers, 1987).

"Barbara H. Nelson, Iris R. Weiss, and Joanne Capper. Science and Mathematics Education Briefing Book Volume
11 (Chapel Hill, NC Horizon Research, Inc.. 1990).
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if their teachers had participated in at least 16 hours of in-service mathematics

training.

TABLE 10.9 Teachers' Reports on the Amount of Time Spent on In-Service
Education in Mathematics or the Teaching of Mathematics
During the Last Year

16 limn or More One to 15 Hours None
_

Foust et
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Penult of
Students

Average
Profickacy

Grade 4 12 (1.3) 217 (2.3) 58 (2.2) 217 (1.1) 31 (2.4) 217 (1.6)

White 10 (1.5) 225 (2.4) 58 (2.7) 223 (1.1) 31 (2.8) 223 (1.9)

Black 16 (2.4) 196 (4.1) 54 (3.7) 195 (1,8) 30 (3.8) 195 (20)

Rbpaak 13 (1.9) 203 (3.5) 59 (2.7) 200 (1,7) 28 (2-7) 204 (2.8)

Male 12 (1.6) 218 (2.8) 57 (2.4) 217 (13) 31 (2.4) 218 (1.7)

Female 11 (1.4) 215 (2.7) 58 (2.3) 216 (1.1) 31 (2.6) 216 (2.0)

Grade 8 36 (2.9) 270 (1.7) 51 (2.9) 265 (1.6) 13 (1.6) 264 (2.9)

White 36 (3.1) 276 (1.7) 51 (3.1) 272 (1.6) 13 (1.7) 269 (3.0)

Black 35 (5.3) 253 (3.1) 55 (5.4) 238 (1.8) 11 (3.0) 243 (5.8)

Hispanic 38 (3.8) 259 (2.1) 50 (4.0) 250 (1.7) 12 (2.4) 255 (5.1)

Male 35 (2.9) 271 (2.1) 52 (2.9) 265 (1.8) 14 (1.7) ZS (3.0)

Female 37 (3.1) 269 (1.7) 51 (3.1) 264 (1.8) 12 (1.6) 264 (3.4)
..

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said
with 95 percent certainty that for each population of interest, the value for the whole population is
within plus or minus two standard errors of the estimate. Population percentages may not total 100
percent because of rounding.

In-service mathematics training does not appear to be very common for

elementary-school teachers. About one-third of the fourth graders had teachers

who reported no such in-service education in mathematics and only 12 percent

had teachers who reported 16 hours or more of in-service mathematics training.

At the fourth grade, in-service training did not seem to be associated with

differing mathematics achievement, and the results were relatively constant

across subgroups.
In comparison, 13 percent of the eighth graders had teachers who reported

no in-service education in mathematics, and 36 percent had teachers who

reported 16 hours or more of in-service training, with the latter students having
higher average mathematics achievement. These findings tended to be similar

across the subgroups, although Hispanic students whose teachers reported at
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least 16 hours of mathematics in-service training did not perform better than

those whose teachers reported fewer hours of in-service education in

mathematics.

SUMMARY

It appears that most fourth- and eighth-grade students were taught mathematics

by experienced teachers who had the highest level of certification.

Fourth graders, by and large, had female teachers with training in
education, but little training in mathematics. Although a substantial proportion

of the Black fourth graders had Black teachers, 85 percent of the fourth graders

were taught by White teachers. The majority of fourth graders had teachers
who reported no course work across a variety of content areas, including

geometry, advanced algebra, and probability and statistics. Additionally,

approximately one-third had teachers who reported no in-service mathematics

education. There appeared to be little relationship between the fourth graders'
average mathematics proficiency levels and their teachers' reports of
mathematics training, but this lack of background may inhibit these teachers'

ability to lay the foundation for students' future content area course work. The
NCTM Standards call for elementary school teachers to introduce students to

the concepts of geometry, probability and statistics, and algebra, yet the

majority reported no college course work in these areas.

Two-fifths of the eighth graders were taught by male teachers, although as

at grade 4, most were taught by White teachers (91 percent). More than three-

fourths were taught by teachers who were certified in mathematics, and one-

third were taught by mathematics majors. Almost half had teachers who
reported at least one course in each of six or seven mathematics areas and

more than one-third had teachers who reported 16 hours or more of in-service

training during the last year. For most students, especially as they progress

further through their schooling, proficiency may be more a result of the

cumulative effect of mathematics education and is less related to current
teaching. Still, at the eighth grade, a greater amount and breadth of

mathematics course work by teachers as well as a greater amount of in-service

education were positively related to students' mathematics achievement.
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PART II
NAEP's 1990 Trial State Assessment

Mathematics Results
Grade 8 Public Schools



Chapter 11

Overall and Content Area Mathematics Proficiency at Grade 8
in the States

INTRODUCTION

An overview of NAEP's 1990 Trial State Assessment Program is provided in
the Foreword to this report. For each state (including the District of Columbia)

and territory participating in NAEP's 1990 Trial State Assessment Program,

this chapter presents information about the overall average mathematics

performance of eighth-grade students attending public schools. Information is

also provided about the range of performance on the overall mathematics
proficiency scale and about the results for each of the five content area

scales -- numbers and operations; measurement; geometry; data analysis,
statistics, and probability; and algebra and functions. Parallel information for
poimlation subgroups within states and territories, including race/ethnicity, type

of community, parents' education, and gender, is presented in the following

chapter. For further information about the methods used in establishing the

scales, the procedures for anchoring the overall mathematics proficiency scale,

and the descriptions of the mathematics content areas, see Chapters One

through Three."

DESCRIPTION OF THE FIGURES AND TABLES

The figures presented in this chapter illustrate why it would be misleading, to

assign numerical rankings to states based on their average performance. When

the results are organized by average proficiency, there often is very little

difference from one state to the next. Further, the estimate of average

proficiency in each state is associated with a certain degree of sampling and

measurement error. The degree of potential sampling and measurement error

'See Appendix C foe more information about 1990 assessment procedures and Appendix D for details about sale
*naming.
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associated with each result in the report is indicated by the standard errors

provided in parentheses. When the necessary confidence intervals to

accommodate sampling and measurement error are established around the

average proficiencies, the differences between states' achievement are further
reduced.

This section briefly describes the types of information presented for overall

mathematics proficiency in grade 8 public schools across states and territories
participating in the 1990 Trial State Assessment Program. However, parallel

sets of figures and tables are also presented for five mathematical content

areas.

FIGURE 11.1 provides a method for making appropriate comparisons in

average overall mathematics proficiency across the states (including the District

of Columbia) and territories participating in NAEP's 1990 Trial State

Assessment Program. It can be used as a sound basis for concluding when
average proficiency between states actually differs, because it shows whether or
not the average proficiency between pairs of states is statistically different."

For example, even though there may seem to be differences in the estimated

average mathematics proficiency among the first few states listed in FIGURE

11.1, the average proficiency for North Dakota does not significantly differ

from that of Montana, Iowa, Nebraska, Minnesota, and Wisconsin. There is no
basis for concluding that the average mathematics proficiency in North Dakota

is higher than the average mathematics proficiency in any of those five states.

Apart from those five states, however, North Dakota did have higher average

proficiency than the remaining states participating in Ole 1990 Trial State
Assessment did.

Interestingly, the students in Montana displayed more homogent...1 in their

performance than did the students in North Dakota, and the degree of sampling

and measurement error associated with the estimate of average proficiency for

Montana was smaller. Thus, the confidence interval for Montana is smaller

than that for North Dakota, and its average proficiency overlaps with fewer

states -- North Dakota, Iowa, and Nebraska. Montana had higher proficiency

than all but three states participating in the 1990 Trial State Assessment.

*Ile significance tests in FIGURE 11.1 are based on Bonferroni procedure for multiple comparisons that holds
the probability of erroneously declaring the means of am two states to be different, when they arc not, to 5 percent
1CrOSS all 780 possible comparisom
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North Dakota, Montana, Iowa, and Nebraska, all had similar average

mathematics proficiency. Yet it cannot be said that these four states
outperformed the other states, because average proficiency in Nebraska, for

example, also did not differ from that in Minnesota, Wisconsin, New
Hampshire, Wyoming, Idaho, or Oregon. This type of overlapping prevails

throughout FIGURE 11.1.
For most states, the pattern is one of having lower average proficiency than

some states, the same average proficiency as some states, and higher average

proficiency than some states. To find this information for any state, find the
state's name in the left hand column in FIGURE 11.1 and then read across the
figure. For example, Virginia's average proficiency was lower than that of 10

states, the same as that of eighteen states, and higher than that of 11 states.

GURE 11.2 provides a visual representation of percentile results

organized by states' average proficiencies. For example, 25 percent of the

students in each state performed below the 25th percentile, and 75 percent
performed above the 25th percentile. For the 90th percentile, 10 percent

performed above that level and 90 percent below.
This figure also shows the range and distribution of performance in each

state. (For proficiency values corresponding to the percentile distributions

plotted in FIGURE 11.2, see TABLE 11.2). In FIGURE 11.2, however, the

boxes at the midpoints of the distributions show the 95 percent simultaneous
confidence intervals around average proficiencies. These intervals take into

account the amount of sampling measurement error associated with the

estimates of average proficiency.'
TABLE 11.1 presents for each participating state (including ,he District of

Columbia) and territory, in alphabetical order, average proficiency results on
NAEP's overall mathematics proficiency scale based on the five content area

scales. It also contains information about the percentage of students

"Like the Bonferroni procedure for multiple comparisons employed in FIGURE 11.1. using the confidence intervals
to compare between states holds to approximately 5 percent the probability of falsely declaring the average
proficiencies of any two states to be different when they are not, across the 780 possibk comparisons between pairs of
the 40 states, The average proficiencies of two states arc declared to be different when their confidence intervals do
not overlap.

"In creasing the overall scale, the content scales were weighted as specified in Mathematics Objectives, 1990
Assessmetu. At grade 8, these were: Numbers and Operations-50 percent; Measurement-15 percent; Geometry-20
percent; Data Analysis, Statistics, and Probability-15 percent; and Algebra and Functions-20 percent.

295-027 0 - 91 - 9 Pl. 3
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attaining each anchor level on the overall scale. For the complete description
of the anchor levels summarized below, see FIGURE 1.1 in Chapter One.

(Details about scale anchoring are included in Appendix D.)

Level 200Simple Additive Reasoning and Problem Solving with
Whole Numbers

Level 250Simple Multiplicative Reasoning and Two-Step Problem
Solving

Level 300Reasoning and Problem Solving Involving Fractions,
Decimals, Percents, Elementary Geometric Properties, and Simple
Algebraic Manipulations

Level 350Reasoning and Problem Solving Involving Geometric
Relationships, Algebraic Equations, and Beginning Statistics and
Probability

RcAlts are presented for each participating state and territory as well as for

the nation and for each region of the country. For example, in Alabama,
students' overall average mathematics proficiency was 252, which compares to

the national average of 261. Further, in Alabama, 96 percent of the students
performed at or above Level 200, 52 percent performed at or above Level 250,

7 percent performed at or above Level 300, and virtually no students attained

Level 350. The percentages of students reaching the various anchor levels in
Alabama were similar to those for the Southeast as a whole. In the Southeast,

94 percent of the students performed at or above Level 200, 52 percent

performed at or above Level 250, 8 percent performed at'or above Level 300,

and virtually no students reached Level 350.

THE DIFFERENCE BETWEEN THE NATIONAL RESULTS IN
PARTS ONE AND TWO

Because the aggregate of the participating states did not provide a nationally

representative sample, the results for the nation and the regions presented in the

tables in Part Two are based on a subset of NAEP's national sample, as

described in Part One of this report, rather than on the aggregate of the results

presented for each state. The grade 8 national and regional results in Part Two
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are different from those previously presented in Part One, and the grade 8

national and regional results in Part Two provide a better match to the state
results and are more appropriate for making state-to-nation comparisons. The

results in Part One are based on the full NAEP national sample, including

eighth graders in both public and private schools who were assessed during the

January to mid-May time period. Those in Part Two, however, are based only
on the subset of eighth graders attending public schools who were assessed
during the shorter January to mid-March time period (also a nationally

representative sample). The 1990 Trial State Assessment was conducted during

the month of February.

AVERAGE OVERALL MATHEMATICS PROFICIENCY AND
PERFORMANCE DISTRIBUTIONS

As shown in FIGURE 11.1, there were considerable differences in average
performance between the higher- and lower-performing states. The national

results portraying lower mathematics proficiency in the Southeast are reinforced

by a general tendency of the participating states from the Southeast to have

been among the lower-performing states. An examination of the contextual
background data for states provided in Appendix A suggests that the highest-

performing states, including North Dakota, Montana, Iowa, Nebraska,

Minnesota, and Wisconsin, tended to have had fewer students in large-city

schools, fewer students in free-lunch programs, fewer minority students, and to

have been less densely populated. Yet the differences from state to state,

ordered by average proficiency, were very small. Because most states had

essentially the same average proficiency as a number of other states, it would

be quite misleading to assign numerical rankings (1 through 40) based ort these

results. The results across percentiles show great variation in students'
achievement within each state, to the extent that the variation within individual

states tended to exceed the variation in average performance across states.

However, differences across states are also of interest. For example, as shown

in FIGURE 11.2, performance at the 90th percentile in some states and

territories compared to performance at the 75th percentile in other states.

TABLE 11.1 presents, in alphabetical order, the overall average proficiency

and anchor level results for the participating states and territories, as well as

the comparable results for the nation and regions. Despite rather large
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differeaces between average mathematics proficiency for eighth-grade students

in the higher- and lower-performing states, more than 90 percent of the

students across the states and sometimes all (or nearly all) reached Level 200,

except in the District of Columbia and in the two territories. Most students
demonstrated a grasp of additive reasoning typical of material generally

covered by the third grade. Conversely, very few eighth-gade students
attending public schools, if any, reached Level 350 across all the states and

territories participating in the Trial State Assessment Program. Performance at

or above Level 350 indicated a breadth of mathematics understanding necessary
for advanced study.

However, because of the nature of student performance on the assessment

and the content typified by performance at Level 200 and Level 350, the

differences in average achievement among states and territories are better

illuminated by the differing percentages of students who performed at or above

Levels 250 and 300. For example, in the District of Columbia, Guam and the
Virgin Islands, the percentages of students attaining Level 250 or above ranged

from 11 to 28 percent. For the remaining participants, the percentages of
students performing at or above Level 250 ranged from 43 percent in Louisiana
to 88 percent in North Dakota and Montana. These results indicate that while
most of the public-school eighth graders in some states demonstrated a grasp of

mathematics that included multiplicative reasoning and two-step problem

solving with whole numbers, in other states and territories, far fewer eighth

graders had reached this level of understanding. Similarly, the percentages of
eighth graders attending public schools performing at or above Level 300

ranged from 0 percent to 24 percent, indicating that in some states and

territories, very few eighth graders demonstrated a grasp of decimals, fractions,

and simple algebra. In other states -- North Dakota (24 percent) and Montana

(23 percent) about one-fourth of the eighth graders did.

TABLE 11.1 also provides a basis for comparison to the national results.

Based on tests of statistical significance between average overall proficiency in

each state and that of the nation, 15 states or territories performed above the

national level, 12 similar to the national level, and 13 below the national level.

This suggests a relatively diverse performance for the participating states.

However, considering that the national results are representative of eighth

graders across the 50 states and the District of Columbia, those states with

larger populations of public-school eighth graders had a greater impact on the
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average national performance than did states with smaller populations of eighth
graders in public schools. Even if all the states and territories had participated

in the 1990 Trial State Assessment Program, there is no reason to expect that
half would have performed above the national level and half below.

Finally, for these results and throughout Part Two of this report, it should

be noted that the Virgin Islands' participation in the 1990 NAEP Trial State
Mathematics Assessment was done within four months of suffering the

destruction of Hurricane Hugo (September 18, 1989). Some students had lost

two months of instruction, not only were schools sharing facilities, but were

under reconstruction, and stress levels were high among students and school
staff alike.

AVERAGE PROFICIENCY AND PERFORMANCE
DISTRIBUTIONS IN THE MATHEMATICS CONTENT AREAS

The remaining tables and figures in this chapter present the results for the

mathematical content areas. TABLE 11.3 summarizes the average proficiency
in each of the five content areas for each of the states. Following TABLE 11.3

are figures for each content area, showing each state's standing compared to

other states on average proficiency in that content area. The material includes
a figure depicting the percentile distributions of performance across states in

that content area, and a table showing the proficiency values for the percentile

distributions in that content area. For example, as shown in FIGURE 11.3,
North Dakota, Iowa, and Montana were the top-performing states in numbers

and operations. North Dakota had higher average proficiency in the area of
numbers and operations than did most participating states, with the exception of

Iowa and Montana. Average proficiency in numbers and operations in North
Dakota did not differ from that in Iowa and Montana. Similarly, Nebraska,

Minnesota, and Wisconsin did not have lower average proficiency than Iowa or

Montana.

North Dakota, Montana, Iowa, Nebraska, Wisconsin, New Hampshire, and

Minnesota all had similar average proficiency in measurement, although

Montana had higher average proficiency than did Minnesota. Also, a number

of other states had average proficiency that did not differ from average

proficiency in Iowa, Nebraska, Wisconsin, New Hampshire, and Minnesota.

Although this type of overlapping prevailed across the average proficiency
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results for the content areas, Montana, North Dakota, and Iowa had higher

average proficiency in geometry than many other participating states and

territories did. North Dakota, Montana, Iowa, and Minnesota generally had

higher average proficiency in data analysis, statistics, and probability. In

algebra and functions, Montana, i Dakota, Iowa, Minnesota, and Nebraska

were the higher-performing states.
The genera; pattern of proficiency in each content area was consistent with

the overall results. However, there were some interesting differences. For
example, the average proficiency results for measurement suggest more
clustering of similar performance across groups of states than occurred for the

other four content areas. Within states, there were also some interesting
findings. For instance, eighth-grade students in public schools in Connecticut
appeared to perform comparatively better across states in the nieasurement area

than they did in the other four content areas. Although Connecticut's eighth
graders had lower measurement proficiency, on average, than did students in

two other states (North Dakota and Montana), in other content areas, its
students had lower proficiency than eighth graders in four to five other states.

Similarly, eighth graders in New Jersey appeared to perform comparatively

better in algebra and functions than they did in the other four content areas.

Although New Jersey had algebra and functions proficiency below that of only

two states (Montana and North Dakota), in the other content areas, its average

proficiency was lower than three to five other states.

SUMMARY

The higher-performing states, which included North Dakota, Montana, Iowa,

Nebraska, Minnesota, and Wisconsin, appeared to have fewer urban areas.

fewer disadvantaged students, and fewer minority students. Thc .ower-

performing states appeared to be concentrated in the Southeast, which parallels

NAEP findings for the nation. However, the differences from one state to the

next were small and after sampling and measurement error was considered,

average proficiency between states overlapped considerably. Because of this

overlapping, it would be quite misleading to assign numerical rankings to

states, even though substantial differences in average achievement were evident

between the higher- and lower-performing ones (see FIGURE 11.2).

Performance among the eighth graders attending public schools within each
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state (including the District of Columbia) and territory participating in NAEP's

1990 Trial State Assessment Program varied tremendously. Within every state,

the differences between the 10th and 90th percentiles were larger than the
differences in average proficiency across states.

Most eighth graders across the states performed at or above Level 200 on
the NAEP scale, indicating a grasp of reasoning and problem solving in whole-

number addition and subtraction settings typified by the school mathematics

generally covered by third grade. In contrast, almost no students in any state
attained Le...el 350, which indicates a relatively broad grasp of mathematics,

including preparedness for the study of advanced mathematics.

However, very real differences in performance existed between the highest-

and lowest- performing states at Levels 250 and 300. For example, Level 250
on the NAEP scale suggests a grasp of multiplicative reasoning and problem

solving with wholz numbers, and in several states more than 80 percent of the

public-school eighth graders achieved this le-el of performance. Yet in other
states and territories, closer to half or even fewer students performed at or

above this level, which can be characterized as something akin to fifth-grade

mathematics. Across the participating jurisdictions, from 0 to 24 percent of the
public-school eighth graders performed at or above Level 300 -- material

generally introduced into the mathematics curriculum by the seventh grade.
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FIG 11.1

Comparisons of Overall Mathematics Proficiency
Based on Appropriate Tests of Statistical Significance
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Plata: Reading across, from left to right. this chart shows whether the average
proficiency of each state or territory is lower than, the same as, or higher than
that of other participants.

*Significance determined by an application of the Bonferroni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the SIMI of the squared-standard err CM

For any given state:

Overall average proficiency statistically significantly higher
than comparison state.

No statistically significant difference from comparison state.

Overall average proficiency statistically significantly lower
than comparison state.
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GRADE
PUBLIC SCHOOLS

STATES/TERRITORIES

North Dakota
Montana

Iowa
Nebraska

Minnesota
Wisconsin

New Hampshire

Wyoming
Idaho

Oregon

Connecticut
New Jersey

Colorado
Indiana

Pennsylvania
Michigan

Virginia
Ohio

Oklahoma
New York
Delaware

Maryland
Illinois

Rhode Island
Arizona

Georgia
Texas

Kentucky
California

New Mexico
Arkansas

West Virginia
Florida

Alabama
Hawaii

North Carolina
Louisiana

Guam

District of Columbia
Virgin Islands

FIGURE 11.2

Distribution of Overall Mathematics Proficiency
Organized by Average Proficiency
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The shaded box indicates a simultaneous confidence interval around
the average overall mathematics proficiency for the state based on
the Bonferronl procedure for 780 comparisons (the average 12.83
times its standard error). The remaining symbols indicate values of
the 5th, 10th, 25th, 75th, 90th, and 95th percentiles of the dis-
tribution of overall mathematics proficiency,
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TABLE 11.1 1
Overall Average Mathematics Proficiency and Anchor Level Results

1

GRADE I
MINX SCHOOLS

Average
Proficiency

Percentage of Students at ot Above Foot Anchor Levels on the NAEP
Mathematics Scab

Levet 200 Level 250 Level 300 Unita 360

RATION 261 (1.4) 97 (0.7) 64 (1.6) 12 (1.2) 0 (02)

Northeast 269 (3.4) 99 (0.6) 72 (4.8) 10 (2.7) 0 (0.5)

Southeast 253 (2.7) 94 (2.2) 52 (3.2) Mil) 0 (0.0)

Central 265 (2.6) 98 (0.9) 70 (3.2) 12 (2.5) 0 (0.2)

Wen 281 (2.6) 97 (1.0) 63 (2.8) 12 (2.4) 0 (0.4)

SIAM
Alabama 252 (1.2) 66 (0.7) $2 (1.7) 7 An 0 (0.1)

40 Item 259 (1.2) 90 (0.3) $1 (1.9) 10 (1.0) 0 (0.1)

/V Saran 25$ (0.11) in (0.5) 37 (13) 7 an 0 (0.0)

eakientia 95$ (1.3) 99 (0.9) 16 (1.6) 11 (1.0) 0 (0.1)

Colorado 267 (1.0) 99 (0.3) 72 (1.5) 14 (0.9) 0 (0.0)

Connecticut 270 (1.1) 98 (0.4) 72 (1.4) 19 (1.0) (0.1)

Deiaware 281 (0.7) 97 (0.5) 80(1.2) 13 (0.9) 0 (0.2)

DisVict ot Columbia 231 (0.7) 86 (0.8) 23 (1.0) 2 (0.5) 0 (0.1)

Florida 255 (1.2) 98 (0.7) 54 (1.7) 10 (1.0) 0 (0.0)

Georgia 254 (1.3) 06 (0.5) 59 (Le) 12 (1.1) 0 (0.1)

Haws 1.1 2$1 (OM 93 (04) 49 (1.0) 10 (0.1) 0 (0.2)

We 272 (OM 100 (0.2) 79 (1.0) 15 (0.9) 0 (OA)

fahlWis 202 (1.7) Se (0.11) 64 (2.1) 12 (1.1) 0 (0.1)

MOWN 267 (1.1) 99 (0A) 71 (1.5) 14 (1.2) 0 (OA)

Iowa 278 (1.0) 100 (0.1) 84 (1.3) 21 (1.4) 0 (0.2)

Kentucky 256 (1.1) 98 (0.5) 57 (1.7) 8 (0.8) 0 (0.0)

Louisiana 246 (1.2) 94 (0.8) 43 (1.8) 4 (0.6) 0 (0.0)

Maryland 260 (1.4) 96 (05) 61 (1.8) 14 (12) 0 (0.1)

Michigan 264 (1.1) 98 (0.3) 67 (1.5) 13 (1.0) 0 (0.1)

llOrinsects 27$ (0.9) 99 (0.3) 82 (1.0) 20 (Li) 0 (0.1)

lionlane 200 (0a) 100 (0.1) $1 (09) 29 (1.4) (0.1)

aistsiska 270 (0A) 510 (13) 01 (12) 21 (1.2) 0 (0.2)

Hos Hampshire 273 (0A 190 (0.2) 79 (1.2) 17 (1.1) 0 (0.2)

Naar Jae argy 209 (1.0) 99 (OA) 72 (1.5) 19 (1.3) 0 (02)

New Mexico 256 (0.8) 98 (03) 56 (1.3) 8 (0.8) 0 (0.0)

NOW York 261 (1.3) 96 (0.6) 82 (1.9) 13 (1.0) 0 (0.1)

North Carolina 250 (1.0) 94 (0.6) 49 (1.4) 7 (0.7) 0 (0.0)

North Dakota 281 (1.2) 100 (0.2) 88 (1.4) 24 (1.7) 0 (0.4)

Ohio 264 (1.0) 98 (0.3) 87 (1.3) 12 (0.9) 0 (0.0)

Oldehorna MI (1.2) 90 (0.4) 67 (1.7) 10 (1.0) 0 (0.0)

lantoon 271 (1.4) 99 (0.2) 76 (1.4) 10 (1.0) 0(0.1)

PentlelAtrenta 2410 414) SS (0.4) 60 (2.1) 15 (1.2) 0 (0.1)

RI Icdi Wand MO (04) IS MA 61 (0.0) 12 (0.11) 0 (0.1)

Twee 25$ (1.3) 97 (0.6) 56 (1.5) 10 (0.9) 0 (0.1)

Virginia 264 (1.5) 98 (0.4) 64 (1.6) 15 (1.8) 1 (0.4)

West Virginia 256 (0.9) 98 (0.4) 58 (1.4) 7 (0.8) 0 (0.0)

Wisconsin 274 (1.3) 99 (0.3) 80 (1.4) 20 (1.4) 0 (0.2)

Wyoming 272 (0.6) 100 (0.1) 80 (1.0) 15 (0.7) o (0.1)

14.1.7P21441,4

Awe ZS 40 61 (1.0) 28 (0.8) $ (0.4) 0 (0.1)

Vtrein Wands 218 (OA 70 (14) 11 (0.15) 0 (0.2) 0 (0.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent oertainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. However,
percentages 99.5 percent and weater were rounded to 100 percent and percentages less than 0.5 percent were rounded to 0 percent
Descriptions of mathematics proficiency et the four anchor levels are found in Chapter One.
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TABLE 11.2 I
Percentiks of Overall Mathematics Proficiency

GRADE
PUBLIC SCHOOLS

Average
Proficiency

5th
Percentile

10111

Percentile
25th

Percentile
50th

Personal*
75th

Percentile
90th

Parma Il
95th

Percentile

NATION 281 (1.4) 207 (2.0) 218 (2.8) 239 (1.3) 262 (1.4) 285 (1.5) 303 (2.5) 315 (1.5)

Northeast 269 (3.4) 218 (3.9) 230 (4.2) 248 (3.9) 270 (3.7) 291 (4.4) 308 (4.3) 319 (4.0)

Southeast 253 (2.7) 196 (7.0) 210 (4.0) 229 (2.8) 251 (2.4) 277 (3.9) 298 (5.0) 310(10.8)

Central 285 (2.6) 213 (3.5) 224 (4.1) 244 (4.6) 267 (3.5) 287 (3.2) 303 (4.1) 312 (3.1)

West 261 (2.6) 207 (1.2) 217 (3.5) 238 (3.0) 261 (2.2) 283 (2.6) 305 (2.4) 317 (5.4)

IMMO
Aleberna 252 (1.2) 202 (1.8) 212 (2.0) 230 (2.1) 262 (1.3) 273 (1.5) 293 (1.1) 305 (14)
Arizona 259 (1.2) 210 (1.9) 220 (1.3) 23$ (1.3) 259 (1.3) 281 (1.8) 300 (1.5) 311 (1.5)

Arkansas 258 (0.9) 207 (1.6) 217 (0.9) 235 (1.3) 256 (1.1) 276 (2.0) 294 (1.4) 304 (15)
California 258 (1.3) 201 (2.4) 212 (14) 232 (0.9) 255 (14) 280 (2.0) 301 (1.5) 313 (1.9)

Co loratio 267 (1.0) 216 (1.2) 228 (1.9) 247 (1.1) 267 (1.1) 288 (1.1) 306 (1.8) 315 (1.4)

Connecticut 270 (1.1) 213 (1.9) 228 (1.2) 247 (1,7) 270 (1.4) 293 (1.0) 313 (1.2) 325 (2.9)

Delaware 281 (0.7) 209 (1.3) 220 (1.1) 237 (1.1) 259 (1.1) 283 (1.1) 305 (1.6) 316 (1.1)

District of Columbia 231 (0.7) 188 (1.5) 196 (1.0) 210 (1.3) 228 (0.9) 248 (0.9) 268 (1.6) 283 (1.9)

Florida 255 (12) 203 (1.4) 213 (2.2) 232 (2.2) 254 (1.4) 278 (1.5) 300 (1.7) 313 (2.4)

Georgia 253 (1.3) 204 (1.9) 214 (1.4) 234 (1.7) 258 (1.1) 282 (2.0) 303 (1.8) 315 (3.7)

Hawaii 251 (0.6) 194 (1.8) 205 (1.1) 224 (1.1) 249 (1.3) 276 (1.1) 300 (0.9) 314 (2.0)

Idaho 272 (0.7) 226 (1A) 237 (1.1) 254 (1.2) 272 (1.1) 290 (0.9) 306 (1.5) 315 (1.7)

Illinois 290 (1.7) 203 (2.6) 218 (3.0) 238 (3.8) 282 (1.8) 263 (ii) 303 (1.5) 313 (1.5)

mows 287 (1.1) 219 (1.3) 222 (1.8) 247 (1.1) 286 (1.4) 287 (1.2) 303 (1.3) 318 (1.2)
Iowa 278 (1.0) 234 (1.4) 243 (1.8) 260 (1.1) 278 (1.2) 296 (1.1) 313 (1.4) 324 (2.6)

Kentucky 258 (1.1) 209 (1.7) 218 .(1.3) 238 (1.2) 255 (1.1) 277 (1.6) 296 (1.8) 307 (1.4)

Louisiana 248 (1.2) 198 (2.1) 207 (2.0) 225 (1.7) 245 (1.4) 268 (2.2) 285 (1.9) 296 (2.4)

Maryland 260 (1.41 203 (2.2) 214 (1 7) 234 (1.9) 261 (1.8) 286 (1.3) 308 (2.2) 320 (2.5)

Michigan 264 (1.1) 212 (2.2) 223 (2.1) 243 (1.4) 285 (1.3) 285 (1.8) 305 (1.6) 318 (2.8)

Minnesota 278 (0.9) 226 (2.2) 239 (1A) 257 (0.9) 275 (0.8) 295 (0.9) 312 (1.5) 322 (1.1)

Magna 280 (0.8) 236 (1.7) 247 (1.0) 263 (1.4) 280 (1.1) 299 (0.8) 313 (1.2) 322 (2.1)

Nebraska 278 (0.9) 225 (2.5) 237 (2.4) 257 (1.3) 277 (1.3) 296 (1.0) 3t2 (1.1) 322 (IA)
New Hans fare 273 (0A) 226 (1.6) 237 (1.4) 254 (1.5) 273 (15) 223 (1.0) 310 (1.7) 320 (22)
Nov Jersey 289 (1.0) 216 (2.1) 227 (2.5) 247 (1.4) 269 (15) 293 (0.8) 313 (2.5) 325 (3.1)

New Mexico 258 (0.8) 208 (1.7) 218 (1.4) 235 (0.8) 255 (0.8) 276 (1.1) 295 (1.9) 307 (2.2)

New York 261 (1.3) 204 (1.6) 215 (1.9) 237 (1.7) 262 (1.4) 234 (1.8) 305 (1.7) 317 (1.5)

North Carolina 250 (1.0) 108 (1.0) 208 (0.9) 226 (1.0) 249 (1.1) 273 (1.1) 293 (1.9) 305 (2.0)

North Dakota 281 (12) 238 (4.1) 247 (2.4) 265 (1.9) 282 (1.4) 299 (1.0) 314 (1.2) 322 (2.4)

Ohio 284 (1.0) 213 (15) 226 (1.1) 243 (1.0) 283 (1.5) 285 (1.3) 303 (1.2) 315 (15)
Oldsh Cala 263 (1.2) 215 (2.2) 225 (1.5) 244 (1.2) 20 (1.1) 203 (1.3) 300 (1.8) 310 (2.3)

Oregon 271 (1.0) 222 (1.9) 223 (1.4) 251 (1.3) 271 (1.7) 293 (2.1) 311 (1.9) 322 (2.0)

cannsylvania 203 (1.6) 213 (2.6) 225 (2.5) 245 (2.1) 2$7 (1.9) 289 (1.8) 306 (1.4) 317 (1.7)

0210de island 280 (05) 2a) (1.9) 218 (1.5) 238 (0.7) 280 (0.9) 2$4 (0.7) 303 (1.5) 315 (1.2)

MOS 256 (13) 208 (1.7) 217 (2.1) 235 (1.5) 257 (1.7) 280 (1.1) 300 (1.9) 312 (2.1)

Virginia 264 (1.5) 210 (1.5) 220 (1.6) 238 (1.6) 282 (1.8) 287 (2.0) 310 (3.8) 324 (2.8)

West Virginia 256 (0.9) 209 (1.8) 220 (1.1) 238 (1.0) 254 (0.8) 275 (0.9) 295 (1.7) 306 (2.4)

WiScOnsin 274 (1.3) 224 (2.8) 235 (1.7) 255 (1.8) 275 (1.4) 295 (1.5) 312 (1.6) 322 (2.1)

Wyoming 272 (0.6) 228 (1.1) 238 (1.3) 254 (0.8) 272 (1.5) 290 (1.2) 306 (1.2) 315 (13)

IMURTOila
°Ma 231 (0.6) 178 (14) 186 (1.2) 208 (1.1) 229 (1.7) 253 (0.9) 277 (1.7) 290 (1.1)

Ylogia alien* tft$ (I15) 171 (15) 157 (0.11) 200 (0.9) 218 (0.9) 234 (0.8) 251 (1.0) 2181 (1.0)

The standard errors of the estimated proficiencies apNar in parentheses. It can be said with 95 percent certainty that for er...h
population of interest, the value for the whole popuUtion is within plus or minus two standard errors of the estimate for the
sample.
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FIGURE 113
Comparisons of Numbers and Operations Proficiency
Based on Appropriate Tests of Statistical Significance

Neter Reading across, from left to right, this chart shows whether the average
proficiency of each state or territory is lower than, the same as, or higher than
that of other participants.

*Significance determined by an application of the Bonferroni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the sum of the squared standard errors.

For any given state:

Overall average proficiency statistically significantly higher
than comparison state.

No statistically significant difference from comparison state.

Overall average proficiency statistically significantly tower
than comparison state.



GRADE 8
PUBUC SCHOOLS
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FIGURE 11.4

Distribution of Numbers and Operations Proficiency
Organized by Average Proficiency
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The shaded box indicates a simuttaneous confidence interval around
the average overall numbers and operations proficiency for the state
based on the Bonferroni procedure for 780 comparisons (the average
12.83 times its standard error). The remaining symbols indkate
values of the 5th, 10th, 25th, 75th, 90th, and 95th percentiles of the
distribution of overall numbers and operations profic:ency.



TABLE 11.4 I Percentiks of Proficiency in Numbers and Operations
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population of interest, the value for ft whole popuMon is within plus or minus two standard errors of the estimate for the
sample.
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FIGURE 11.5

Comparisons of Measurement Proficiency
Based on Appropriate Tests of Statistical Significance

Nate: Reading stress, from left to right, this chart shows whether the average
proficiency of each state or territory is lower than, the same as, or higher than
that of other participants.

*Significance determined by an application of the Bonferroni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the sum of the squareo standard errors.

,

For any given state:

MOM Overall average proficiency statistically significantly higher
than comparison state.

alo statistically significant difference from comparison state.

Overall average proficiency statistically significantly lower
than comparison state.

2c('
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FIGURE 11.6

Distribution of Measurement Proficiency
Organized by Average Proficiency
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TABLE 11.5 I Percentiles of Proficiency in Measurement
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304 (2.1) 329 (2.9) 344 (2.4)
279 (1.3) 303 (3.0) 318 (2.0)
287 (1.8) 292 '2.2) 306 (2.6)
288 (1.8) 31,, (1.4) 331 (2.9)
287 (2.4) 313 (2.4) 328 (2.5)
300 (2.0) 324 124 232 PA
SS (2.2) 329 (24) 143 (3.3)
301 (1.2) 3211 42A) 143 42.19
,292 (2.1) 221 PM 335 AM
291 (2.1) 322 (2.S) SU OM
280 (1.2) 304 (1.8) 318 (2.9)
286 (1.4) 314 (2.5) 329 (2.7)
270 (1.7) 296 (2.4) 311 (2.4)
307 (2.3) 330 (1.9) 342 (2.7)
288 (1.3) 313 (2.6) 329 (2.3)

251 413) 192 (2.4) 201 (2.0) ass (l.r) 214 (13) .1131 (2.7) (2.0
(13) 200 (23) 040 (U) 200 4149 32442.2) "136 PA

202 OA) .110 12.1)
265 (01) 197 (13)
229 (1.4) 184 (2.1)
259 (1.8) 190 (2.0)
252 (1.3) 191 (1.6)
273 (1.7) 203 (5,3)
270 (09) 206 (1.2)

I227 (09) 151(1.7)
214 (1.3) 100 13.2)

2C. .:1316 (2a)
OM (12) . ANS (1.0)
199 (2.1): si' 224.(148)
205 (2.8) 229 (1.7)
204 (12) 227 (1.4)
220 (3.5) 248 (19)
220 (2.3) 244 (1.2)

175 42.0) 121 (2.1)
ill (2.0)' 121 (1.3)

*(24) :at 424) 321 (24) 227 (3.1)
287 (U) 216'(U) .112 (13) 326 (1.9)
252 (1.7) 191 (13) 327 (1.9) 323 (2.9)
258 (2.0) 288 (3.0) 315 (3.2) 333 (4.1)
252 (1.7) 277 (1.4) 301 (1.9) 318 (2.4)
274 (1.8) 301 (2.2) 325 (2.7) 339 (3.4)
270 (1.7) 296 (1.2) 321 (1.3) 335 (2.5)

221 4M) 253 (1.7) ,27/1 (2.11) .., 212 (3.4)
214 (U) 227 (1.11) OP 03) Vs (s)

The standard errors of the estimated proficiencies appear in parentheses. It can be said wit& 95 percent certainty that for eachpopulation of interest, the value for aw whole popution is within plus or minus two standard errors of the estimate for thesample.
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FIGURE 11.7
Comparisons of Geometry Proficiency

Based on Appropriate Tests of Statisfical Significance

eas14§§ME-328a-eac.SastSVelgragWe-c=15MeW45085

Avg.
Proficiency

than
SUM Across
Top/Bottom

Avg. Proficiem
Lower than

States Across
Top.i3ottom

No Difference
from States

Across
Top/Bottom

........ ..... .

cadcLuzzpcizi---30zatoc=N-be%e2cact.2c.3ci.2>ooPm2117E=16nE5c_1=4-'05
Nato: Reading across, from left to right, this chart shows whether the average
proficiency of each state or territory IS lower than, the same as, or higner than

that of other participants.

"Significance determined by an appitation of the Bonferroni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the sum of the squared standard errors.

For any given state:

NMI Overall average proficiency statistically significantly higher
than comparison stzte.

No statistically significant difference from comparison state.

Overall average proficiency statistically significantly lower
than comparison state.

2%)



FIGURE 11.8

Distribution of Geometry Proficiency
Organized by Average Proficiency

GRADE
PUBLIC SCHOOLS z00 250 300

STATES/TERRITORIES

Montana 280 (0.8)
North Dakota 278 (1.3)

Iowa 275 (1.3)
Nebraska 273 ; 1)

Minnesota 273 1 1
Wisconsin

New Hampshire
Wyoming

Oregon
Idaho

Connecticut
New Jersey

Colorado
Indiana

Pennsylvania
Michigan

Virginia
Ohio

New York

Oklahoma
Texas

New Mexico
Maryland

Georgia

Arizona
Delaware

Rhode Island
Illinois

California
West Virginia

Arkansas
Kentucky

Hawaii
Florida

North Carolina
Alabama

Louisiana

Guam

Dis"rict of Columbia
Virgin Islands

:Sat
258 (1.4)
257 (0.9)
256 (1.4)
256 (1.3)

253 (1.0)
253 (1.2)
252 (0.7)
251 (1.3)
249 (1.0)

.248(10,
;242 (IA)
:22648)

222 (0.8)

200 250 300

[a-- Percentiles of Performance 1 The shaded box indicates a simultaneous confidence interval around
the average overall geometry proficiency tor the state based on the

5th 10th 25th 75th 901h 95th Bonferroni procedure for 780 comparisons (the average t2,83 times
4 X * 11,11BEN

its standard error). The remaining symbols indicate values of the 5th,
10th, 25th, 75th, 90th, and 95th percentiles of the distribution of
overall geometry proficiency.Mean

and confidence interval
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FIGURE 11.9
Comparisons of Data Analysis, Statistics, and Probability Proficiency

Based on Appropriate Tests of Statistical Significance

ca,,:zzw-4.-,=ccczt.T-204=etx=wcz_ri.uscl...4NP,!xZ,...J.tgacmle.3.cc=ma-22satpst-,zc.,cs-cco>=c:Imcaiwcc2cpu-c..1.4=4:czJx=.0>

Avg
Proficiency
Higher than

States Across
Top/Bottom

No Difference
from States

Across
Tou/Bottom

cc Lu = CC i CD z >e:C z- s_j_ =1.0 =C-.1 -C.2 3 5=M2Z5=0 5C-,ZU
Note: Reading across, from left to right, this chart shows whether the average
proficiency of each state or territory is lower than, the same as, or higher than
that of other participants.

*Significance determined by an application of the Bonferioni procedure based
on 780 comparisons by comparing the difference between the two mealis
with four times the square root of the sum 01 the squared standard errors.

For any given state:

Overall average proficiency statistically significantly higher
than comparison state.

No statistically significant difference from comparison state.

Overall average proficiency statistically significantly lower
than comparison state.



FIGURE 11.10

Distribution of Data Analysis, Statistics, and Probability Proficiency
Organized by Average Proficiency

GRADE 8
PUNA SCHOOLS

STATES/TERRITORM

North Dakota
Montana

Iowa

Minnesota
Nebraska

Wisconsin
New Hampshire

Oregon
Idaho

Wyoming
Connecticut
New Jersey

Colorado
Indiana

Pennsylvania
Ohio

Michigan

Oklahoma
Virginia

New York
Illinois

Delaware

Maryland
Georgia

Arizona

Rhode Island
Kentucky

Texas

West Virginia
Florida

California
Arkansas

New Mexico
Alabama

North Carolina
Louisiana

Hawaii

District of Columbia
Guam

Virgin Islands

286 (1.5)
282 (0.8)
281 (1.2)
279 (0.9)
279 (1.0)

200 250 300

272 (1.4)
270 (1.3)
269 (1.1)
269 (1.4)
268 C..9

4-X
4 X * X

4 X 0

262 (2.0)
261 (1.0)
260 (1.5)
260 (1.5)
258 (1.4)

155 (1S)
254 (1.7)
254 (1.2)
253 (1.1)
251 (1.6)
247 (1.3)

243(14
,4242 (1.0)`'`,

14)
213(0.11)
laa(t2)

200 250 300

5th 10th
4

Percentiles of Performance

25th

1
75th 90th 95th

-We

Mean
and confidence interval

The shaded box indicates a simultaneous confidence interval around
the average overall data analysis proficiency for the state based on
the Bonferroni procedure tor 780 comparisons (the average t2,83
times its standard error). Tly, remaining symbols indicate values of

the 5th, 10th, 25th. 75th, vOth, and 95th percentiles of the dis-

tribution of overall data analysis proficiency.



TABLE 11.7 I Percentiles of Proficiency in Data Analysis, Stadsties, and Probability

GRADE
PUBLIC SCHOOLS

Average
Proficiency

NATION
Northeest
Southeast
Central
West

$TAT101
Alabama
Alma
Manus
CalOornia
Colorado
Connecticut
Delaware
District of Coiumbia
Florida
Gan la

10alto
11 Mots

Maim
Iowa
Kentucky
Louisiana
Maryland
Michigan
Minnesota
?Montane

,tadwasks
New HampsNna
New *way
NSW Maxie()
New York
North Carolina
North Dakota
Ctio
gida1101121

Or4011
C.41410Syhow44

10100 WNW
Voss
Virginia
West Virginia
Wsconsin
Wyoming

70111011,0111111

quoit
VitiVin Wands

262 (1.8)
273 (3.6)
250 (3.3)
265 (3.2)
262 (3.13)

251 (111)

254 VA)
254(12)
254 (1.7)
269 (1.1)
272 (1.4)
261 (1.0)
222 (1.1)
255 (1.5)

230 (1.5)
942 (CO)
274 49)
261 (2.0)
280 (1.4)
281 (1.2)
257 (1.3)
243 (1.6)
260 (1.5)
264 (1.4)
279 (0.9)
262 (01)
2'9 11.9)

270 (13)
253 (1.1)
263 (1.7)
247 (1.3)
286 (1.5)
266 (1.2)

at OA)
274 (13)
201 (1.0)
on (011)
,age (1.7)
264 (1.8)
256 (1.2)
277 (1.4)
274 (0.7)

213 pi)
is0 04)

eth
Percentile

10th
Percentile

93th
Percentile

60th
Percentile

75th
Percentile

90th
Percentile

98th
Pen:wale

182 (2.4) 207 (2.9) 234 (2.2) 264 (1.6) 291 (2.1) 314 (2.7) 327 (3-2)
207 (7.1) 222 (9.7) 249 (3.0) 276 (5.5) 300 (3.0) 322 (3,5) 334 (8.4)
178 (4.1) 192 (4.9) 220 (2.5) 252 (3.0) 281 (3.8) 304 (4-3) 319 (5.0)
197 (5.9) 213 (6.5) 239 (5.1) 268 (3.7) 292 (2.2) 312 (5.1) 325 (4.2)
191 (5.4) 208 (5.3) 234 (3.1) 263 (4.0) 290 (3.5) 315 (5.8) 331 (7.2)

1$2 (3.2) 101 (3,5) 223 (22) 252 (12) 279 (10) 303 (2.5) 317 (2.9)
400 (24) 205 (2A 231 (1.2) 2E0 (1.7) 258 OM 310 (21) 323 (3.4)
1411 424) 205 (2.7) 229 (1.6) 255 (1.7) 280 (2.0) 301 (11) 314 (2.0)
122 (4.0) 197(12) 224 (12) 258 (1A) 205 (2.0) 310 (2.0) 324 (1.9)
209 (2.8) 223 (1.0) 246 (2.1) 271 (1,4) 294 (1.4) 314 (2.5) 325 (1.4)
202 (22) 219 (2.0) 247 (12) 274 (1.4) 299 (1.3) 320 (12) 332 (1.0)
195 (2.3) 209 (1.8) 233 (1.7) 261 (1.4) 290 (1.5) 314 (1.3) 328 (22)
158 (2.8) 170 (1.2) 192 (1.3) 219 (1.7) 248 (1.2) 275 (1.8) 294 (3.9)
184 (1.9) 199 (2.2) 224 (1.3) 255 (1.3) 285 (1.7) 311 (2.0) 325 (1.8)
100 (12) 205 (2.1) 231 (1.7) 261 (1.3) 200 (2.1) 314 423) 321 (33)
1114 (1.9) 179 (24) 201 (1.6) 242 (1.2) 27$ (12) 307 (27) 324 (341)
218 (4.2) 23i (1.4) 266 (1.0) 275 (V) 208 (14) 314 (1.7) 325 (23)
WM) 207 (51) 235 (20) 258 (14) 200 (1.7) 312 (2.4) 325 (3,2)
200 (1.7) 222 (2.0) 265 (2.1) 2.9 (13) 294 (1.11) 315 (1.1) 323 (19)
227 (2.2) 239 (2.7) 259 (1.4) 280 (1.3) 302 (12) 322 (2.1) 333 (1.9)
193 (2.3) 207 (2.1) 230 (1.9) 257 (1.6) 285 (2.2) 308 (1.7) 322 (4.5)
174 (3.5) 189 (1.8) 214 (2.3) 243 (1.8) 272 (1.e) 296 (3.0) 310 (2.8)
190 (2.3) 205 (3.1) 231 (2.3) 262 (1.6) 290(1.5) 314 (1.4) 327 (1.8)
125 (42) 210 (32) 237 (2.2) 266 (1.4) 292 (1.3) 315 (1A) 327 (2.4)
221 (34) OS (2.1) 257 (1A) 20 (03) Z12 (1.0) 321 (0.8) 332 (11)
232 (49) 246 (12) 282 (1.5) 26$ (041) 302 (12) 321 (2.1) 331 (2.5)
21$ 232 (21) 258 (2.0) 2110 (02) 303 it'll 323 (1.3) 335 (SS)
214 2.1) 221 (12) 263 (1.1) 277 (13) $00 (t4) 319 (3.0) 330 (3.2)
ND SS) 215 (2.6) 244 (1.11) 271 (12) 219 (1.2) 322 (1.2) 334 (01)
187 (4:.0) 200 (2.2) 225 (1.7) 253 (2.0) 281 (12) 304 (3.f 319 (2.8)
184 (2.8) 203 (2.6) 232 (2.8) 266 (1.9) 295 (1.7) 320 (3.0) 333 (2.3)
178 (5.4) 192 (1.7) 217 (2.1) 248 (1.8) 278 (1.8) 303 (2.8) 317 (21)
230 (2.7) 245 (2.1) 266 (1.9) 287 (1.5) 307 (1.3) 326 (2.0) 337 (2.1)
203 (1.9) 217 (2.2) 241 (1.4) 267 (2.5) 291 (2.1) 312 (12) 324 (2.4)
201 (2.9) 214 (2.3) 238 (1.5) 205 (2.5) 280 (22) 312 (2.0) 324 (5.1)
213 (22) 227 (14) 250 (24) 275 (2.1) 200 (1.4) 222 (21) 335 (2.5)
234 (4.9) 21942.2) 243 (2.7) 200 (1.7) 294 (3.1) 314 (2.1) 325 (12)
114 (2.2) 202 (3.7) 230 (1.2) 201 (19) 208 (1.5) 310 (CM 323 (is)
112 (2.6) 201 (1.9) 227 (2.2) 267 (2A) 240 (1a) 311 (3,4) 393 (19)
193 (1.6) 206 (2.4) 233 (1.8) 264 (1.8) 294 (2.0) 319 (3.1) 334 (3.2)
195 (2.8) 209 (2.0) 231 (1.7) 255 (12) 280 (1.8) 303 (1 .9) 316 (1.5)
215 (2.4) 229 (2.5) 254 (2,4) 278 (1.7) 302 (1.1) 323 (2.4) 335 (1.3)
222 (1.7) 233 (1.0) 253 (1.0) 274 (0.9) 295 (0.5) 313 (1.1) 323 (2.1)

110 VI) 140 (2.1) 170 (2.5) 212 (1.2) 249 (2.0) 211 (3.6) 302 (2.4)
11) 144 (2.3) 117 (12) 105 (11) 222 (LO) 240 (2.5) 267 (42)

The standArd errors of the estimated proficiencies appear in 2arentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample.
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FIGURE 11.11

Comparisons of Algebra and Functions Proficiency
Based on Appropriate Tests of Statistical Significance

Nets: Reading across, from left to right, this chart shows whether the average
proficiency of each state or territory is lower than, the same as, or higher than
that of other participants.

"Significance determined by an application of the Bonferoni procedure based
on 780 comparisons by comparing the difference between the two means
with four times the square root of the sum of the squared standard errors.

WEST COPY AVAILABLE

For any given state:

Milli Overall average proficiency statistically significantly higher
than comparison state.
No statistically significant difference from comparison state

Overall average proficiency statistically significantly lower
than comparison state.



GRADE 8
PUBLIC SCHOOLS

STATES/TERRITORIES

Montana
North Dakota

lowa
Minnesota

Nebraska

New Hampshire
Wisconsin

Wyoming
Oregon

Idaho
New Jersey

Connecticut
Colorado

Indiana
Virginia

Pennsylvania
Michigan
Maryland

Ohio
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Rhode Island
New York

Illinois
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Arizona
Georgia

Texas

New Mexico
California

Kentucky
Florida

West Virginia
Arkansas
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North Carolina

Hawaii
Louisiana

District of Columbia
Guam

Virgin Islands

FIGURE 11.12

Distribution of Algebra and Functions Proficiency
Organized by Average Proficiency
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The shaded box indicates a simultaneous confidence interval around
the average overall algebra & functions proficiency for the state
based on the Bonferroni procedure for 780 comparisons (the average
±2,83 times its standard error). The remaining symbols Indicate
values of the 51h, 10th, 25th, 75th, 90th, and 95th percentiles of the
distribution of overall algebra & functions proficiency.
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TABLE 11.8
J

Percentiles of Proficiency in Algebra sad Functions

NATION

Northeast
Southeast
Central
West

EA=
,Alsbanta
Mums
Mammas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
idshe
01indis
Indians
Iowa
Kentucky
Louisiana
Maryland
Michigan
Idinnevots
Mariana
Ns leaks
We Hampshire
Ns* Jemey
New Mexico
New York
North Carolina
North Dakota
Ohio
Ok leherna
Orsgon
Pennsylvania
*hods Island
Tens
Virginia
West Virginia
Wsconsin
Wyoming

111111Tomea
Guam
Wain Islands

Proficiency Percentile Percentile Percentile Percentile
Avon*. 1 51h 101h

260 (1.3) 200 (2.5) 213 (2.4) 234 (1.9) 20 22) 265 (1.5) 303 (2.6) 323 (2.3)

267 (3.4) 207 (5.9) 220 (3.2) 241 (34) 2%. 04.0) 291 (5.1) 313 (9.2) 326 (4.7)

254 (2.7) 104 (4.2) 203 (8.4) 227 (4.4) 253 (1.8) 281 (4.6) 304 (5.0) 319 (5.1)

263 (2.1) 206 (5.8) 219 (4.5) 239 (2.3) 264 (3.0) SS (2.6) 307 (3.8) 320 (5.3)

259 (2.4) 199 (3.1) 211 (3.3) 233 (2.0) 258 (2.4) 284 (2.3) 300 (5.5) 325 (4.9)

251 (1.4) 104 (12) 205 (1.9) 227 (12)
251 (t3) 191 (29) 211 (32) 211 (11)
25311.1) 197 (12) 202 (1.7) ma (as)
910 (1.3) 105 (2.7) 201 (1.9) 210 (42)
206 (1.1) 207 (2.1) 219 (1.4) 242 (1.4)

268 (12) 206 (2.4) 220 (2.6) 242 (1.8)

260 (1.0) 200 (2.8) 213 (1.7) 234 (2.2)

235 (1.1) 181 (2.5) 192 (1.7) 210 (1.3)

255 (1.3) 197 (3.6) 206 (1.3) 228 (1.8)

267 (1.5) 102 (0.7) 206 (3.9) 09 (1.4)
240(41) 100 (3.2) 196 (2.2) 210 (14)
282 (as) go 22$ (1A) 24/ (1.1)
203(1.7) 1931210 212 (2.4) 236 (2.3)

3E6 (1.2) 200 (13) 221 (2.0) 242 (14)
274 (1.1) 222 (2.4) 234 (1.7) 254 (1.0)

258 (1.1) 203 (2.4) 214 (1.8) 232 (1.4)

245 (1.3) 189 (2.1) 201 (1.8) 221 (1.5)

263 (1.6) 196 (1.1) 210 (1.3) 234 (1.4)

264 (12) 208 (1.8) 220 (2.1) 241 (2.3)

274 (0.9) 219 (1.5) 281 (1.7) Si (1.4)
271 (02) 227 (2.1) 231 (1.1) 25S (24))

273112) 216 (3.0) 230 (IA) 251 (12)
271 (LO) 210 (1.4) 2110 (13) 249 (t1)
203 (1.1) 210 (3.9) 222 (1.6) 244 (2.2)

256 (1.0) 202 (1.7) 213 (1.5) 232 (1.3)

260 (1.2) 202 (2.7) 215 (1.5) 236 (1.7)

251 (1.0) 192 (1.3) 204 (1.5) 224 (1.0)

275 (1.1) 224 (4.8) 238 (2.7) 256 (1.4)

262 (1.0) 206 (1.7) 218 (1.7) 238 (1.1)

262 (12) 210 (12) 222 (2.11) 241 (1.3)

220 (1.1) 21$ (2.4) 226 (1.11) 245 11.0)

.205 (1.6) 205 (1.9) 219 (2.3) 240(2.7)
091(01) 491 (13) 211 (1.9) 230(1.1)
293 (14) 197 (3.1) 209 (2.5) 210 (1.7)
265 (1.6) 202 (2.8) 214 (1.4) 237 (2.1)

254 (1.0) 197 (2.0) 209 (1.9) 229 (1.2)

271 (1.3) 215 (3.3) 228 (2.7) 248 (1.6)

270 (0.7) 217 (2.7) 228 (.4) 248 (1.1)

230 an 172 (2.0) 114 (1.1) 204 (0.9)

211 (WI) IC/ (32) 179 (2.3) 197 (1.1)

251 (IA) (13) (&D) 311 (33)
256 (1.4) 213 (A) , 3060.1) 312 (11.4)

262 (145) 210114 (22) 010
255 (1.1) 213 OM 1037 (23) SW (22)
266 (1,2) 290 (1.3) 310 (1.0) 323 (2.2)

268 (1.4) 293 (1.4) 316 (1.7) 329 (1.7)

256 (1.3) 285 (1.3) 308 (2.2) 321 (1.8)

233 (1.3) 257 (0.9) 280 (3.3) 295 (2.3)

253 (1.2) 280 (1.1) 308 (3.3) 321 (1.7)

257 (1.7) 215 (2.0) 303 AS) 323 (2.4)

Oa (0.9)
260 (1.0)

V? (1.3)
NI (1.1)

3031 (14)
311 (1.4)

203 (1.4) 265 (1.7) 3D7 (2.4)

235 (1.2) 240 (1.4) 310 (20)
274 (1.3) 295 (1.3) 314 (1.1)

254 (1.5) 279 (13) 301 (2.4)
244 (1.7) 269 (22) 291 (2.2)
263 (1.5) 291 (2.4) 316 (2.6)
264 (1.2) 288 (1.0) 309 (1.7)

274 (0.8) 2$ (03) 317 (2.2)
270 (1.1) 200 (1.9) 317 (12)
274 (1.1) 2115 (11) 365 (12)
271 (42) 294 (12) 314 (1.0)
261 (1.2) 292 (1.7) 318 (2.1)
255 (1.2) 280 (1.4) 301 (2.2)
261 (1.1) 284 (1.5) 306 (1.9)

250 (1.6) 277 (1.7) 301 (2.1)

276 (1.4) 295 (12) 313 (2.2)

261 (1.1) 286 (1.7) 308 (2.5)

202 (1.1) 253 (12) M0 (ts)
269 (1 A) 294 (2.0) 315 (1.4)
24r. 2.5) 26* (IS) 311 (12)
201 (0.9) 219 (0.9) 311 (1.3)
250 (13) 282 (1.9) 305 (2.0)
204 (1.6) 291 (2.2) 317 (2.5)
252 (1.2) 277 (1.3) 300 (1.6)

270 (1.4) 293 (1.2) 314 (2.2)

269 (0.9) 291 (0.6) 311 (1.7)

221 (1.2) 254 (16) 21 (1.9)
217 (IA) 239 (iA) 2410 (23)

(32)
324 (L4)
323 (22)
323 (2.6)
326 (2.8)
314 (2.8)
305 (3,0)
330 (2.8)
322 (1.8)
330 (1.7)
321 (12)
229 (2.0)
320 (12)
XS (2.1)
314 (2.3)
318 (2.7)
314 (1.3)
324 (2.1)
321 (2.2)

$15 OM
326 (SA)
323 (22)
324 (2.1)
320 (23)
332 (3.8)
314 (3.2)
326 (4.2)
325 (1.0)

217 13.7)
279 42.0)

The standard errors of the estimated proficienciri ippur in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole popuUtion is within plus or minus two standard errors of the estimate for the

sample.
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Chapter 12
Mathematics Proficiency Results for Demographic
Subpopulations at Grade 8 in the States

INTRODUCTION

One of the strongest and most frequently recommended reforms for

mathematics education is that it reach all students, regardless of racial/ethnic

background, gender, community, or family situation. However, the
relationships between achievement and group membership shown in the NAEP

state-level proficiency results indicate that this goal of equal access to quality

mathematics education may be hard to achieve in the near future. A careful
state-by-state study of the comparatively lower achievement by some groups,

particularly Black and Hispanic students, those from disadvantaged

communities, and to some extent females, suggests that there is considerable

distance between actual performance and the goals formulated in Everybody

Counts."

The fcr awing sections provide average mathematics proficiency results for

public-schoe: eighth graders as classified by race/ethnicity, community type,

parents' educational level, and gender for the overall mathematics scale as well
as for each ;-,1- che five content-area scales.

"Everyboay Cowat: A Report to the Nation on the Future of Mathematks Education, Lynn Steen, editor ( Washington,
DC: National Ruearch Council, Natkrnal Academy Press, 1989).
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PERFORMANCE BY RACE/ETHNICITY

Average overall mathematics proficiency levels by race/ethnicity are provided

in TABLE 12.1, accompanied by the subpopulation proportions within the total

population. The outcomes within a number of states reflect the national

pattern, with Asian/Pacific Islander and White students tending to have higher

average proficiency than American Indian, Hispanic, or Black students.

However, Asian/Pacific Islander students did not always have higher

proficiency than White students did. For states with substantial proportions of

both Black and Hispanic student populations, sometimes Black students

performed better, sometimes Hispanic student.s did, and sometimes there was

no difference. A similar pattern held for states where results are provided for

Hispanic and American Indian populations. In some states, there were too few

respondents in particular race/ethnicity classifications to estimate proficiency

accurately and, because of the sample sizes, certain differences were nor

statistically significant.94

In considering the average proficiency of White, Black, and Hispanic
students across states in relation to their proportions in the state populations

and in relation to the overall average proficiency of the states, some interesting
patterns emerge. For example, New Jersey and Connecticut were not among
the top-performing states overall, yet White public-school eighth graders in

these states had relatively high proficiency levels. In comparison, 90 percent

of West Virginia's eighth graders were White, yet their average proficiency

level was relatively low compared to that of White public-school eighth graders

in other Nrticipating states. For states where Black students comprised 20

percent or more of the eighth-grade public-school population, those in
Delaware, Virginia, and Georgia had the highest proficiency levels. For states

with substantial populations of Hispanic students (at least 15 percent of the

eighth graders attending public schools), those with the highest achievement

levels for Hispanic students were from Arizona, Colorado, Florida, New

Mexico, and Texas.

"For results to be repotted for any subgroup, a minimum simple size of 62 students was required (see Appendix C for
details).
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The percentages of students reaching the various anchor levels on the
NAEP scale are presented in TABLE 12.2 and average proficiency in the

content areas by race/ethnicity is shown in TABLE 12.3. These data highlight
particular strengths and weaknesses across states. For example, compared to

White public-school eighth graders in other states, those in North Dakota

appeared particularly strong in the area of measurement. Compared to Black

public-school eighth graders in other states, those in Rhode Island appeared to

have particular difficulty in the area of data analysis, statistics, and probability.

Scrutiny of these results across the states can yield much additional information

about relative differences in content area performance by racial/ethnic groups.

PERFORMANCE BY TYPE OF COMMUNITY

TABLES 12.4, 12.5, and 12.6 show the mathematics proficiency results for

eighth graders attending public schools by type of community. Similar to the
national pattern, in each state, students attending public schools in advantaged

urban communities had the highest average proficiency levels, and those

attending public schools in disadvantaged urban communities tended to have

the lowest. The average proficiency for eighth graders attending public schools
in the remaining two types of communities was usually in between that of

students attending public schools in the two extreme types of urban

communities, but the relative standing for students in extreme rural

communities as compared to those in other types of communities differed from
state to state. In most states, there was either no difference in p. r' ) Itance
between these latter two groups, or those in "other" communities had the higher

proficiency. However, in Nebraska. Wyoming, and Guam, public-school eighth

graders in extreme rural communities had higher proficiency levels than did
those students in "other" communities.

Only students attending public schools in advantaged urban communities

attained Level 350. Of the states with at least 10 percent of their students in

advantaged urban schools, public-school eighth graders in Pennsylvania,

Georgia, Connecticut, and New Jersey had higher average proficiency than

those in Hawaii, Alabama, and the District of Columbia. The average

proficiency for the eighth graders living in other states where at least 10

percent of the students attended advantaged urban public schools was

somewhere in between.
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In a substantial number of states, 10 percent or more of the eighth graders
attended public schools in disadvantaged urban communities. For these

students, those living in West Virginia had the highest proficiency across the

states, and those living in the District of Columbia had the lowest average
proficiency. Of states where more than 20 percent of the eighth graders
attended public schools in extreme rural communities, those in North Dakota,
Iowa, Nebraska, Wisconsin, Montana, Wyoming, and Minnesota had the

highest average proficiency levels. Those in Guam had the lowest average

proficiency levels.

PERFORMANCE BY PARENTS' LEVEL OF EDUCATION

TABLES 12.7, 12.8, and 12.9 present the results by level of parents' education.

The positive relationship between this variable and achievement was noticeable
in every state. Of some interest is the finding that in 11 states and both
territories, 10 percent or more of the public-school eighth graders reported that

neither parent had graduated from high school. In no state did more than half
the eighth graders report that at least one parent had graduated from college,

although North Dakota came close with 49 percent.

PERFORMANCE BY GENDER

The results by gen.ler are shown in TABLES 12.10, 12.11, and 12.12. In
overall mathematics proficiency, statistically significant gender differences

favoring males were found in Arizona, Colorado, Florida, Idaho, Indiana, Iowa,

Montana, New Mexico, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode

Island, Wyoming, and the Virgin Islands. Gender differences favoring females

were found in only one state -- Hawaii. In Delaware, Iowa, Nebraska, North

Dakota, and Virginia, 1 percent of the males reached Level 350, showing

considerable mathematics proficiency for eighth graders. No females in any
state reached Level 350. The patterns for states and territories participating in
the Trial State Assessment Program show the gender differences fav.oring

eighth-grade males in public school mathematics education to be more

pervasive than those suggested by the national results for putlic- and private-

school eighth graders (also see Chapters Two and Three).
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For the nation, across the five mathematics content areas, male eighth
graders showed an advantage only in measurement. However, like the results
on the overall mathematics scale, the results across the states showed more

systematic differences favoring males. For example, in the area of numbers
and operations, a dozen or so states showed eighth-grade males attending

public schools outperforming their female counterparts, whereas only two --

Hawaii and the District of Columbia -- showed females outperforming males.

Consistent with the national results, males made higher average proficiency

than females did in the measurement area in most states. Only five states
showed no gender differences in measurement -- Delaware, the District of
Columbia, Hawaii, Illinois, and New Hampshire. In more than half the states,
males also had higher proficiency levels in geometry, although in Hawaii and

the District of Columbia, females had the higher geometry proficiency. In data
analysis, statistics, and probability, males outperformed females in somewhat

fewer than half the states, but only in Hawaii did females have higher average
proficiency.

Across the states, there was generally little difference between the genders

in algebra and functions proficiency. However, what differences there were

indicated that females had higher average p: s)ficiency. Gender differences

favoring females were found in a number of states -- Delaware, the District of
Columbia, Hawaii, Maryland, New Hampshire, and North Carolina. The sole

superior performance by males in algebra and functions was found in the
Virgin Islands.

PERFORMANCE BY SCHOOL-LEVEL PERFORMANCE

To gain further insight into the relationship between overall public-school

performance and student performance, NAEP categorized the schoo6 in each of

the states according to eighth graders' average overall mathematics proficiency

and analyzed performance for students in the tJp one-third and for students in
the bottom one-third of the schools within each state. Students' average

proficiencies and the percentages performing at or above anchor points are

presented for the top one-third performing public schools in each of the states
in TABLE 12,13.

Performance varied considerably from state to state. For example, in the

District of Columbia, average proficiency was 247, virtually at Level 250, and
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in Connecticut, Iowa, Montana, Nebraska, New Jersey, and North Dakota, it

was at or above 290, or reasonably close to Level 300. For students with

particular background characteristics, the percentages of eighth graders who

were in these public schools are shown in TABLE 12.14. Across the states,
from 31 to 53 percent of the White eighth graders were in the top performing

one-third of the public schools. Of the participating states with a large enough
population of Asian/Pacific Islander students for this analysis, from 33 to 69

percent of these students attended the better-performing public schools. For

many states, sizable proportions (and sometimes all) of the students attending

public schools in advantaged urban areas were in the top performing one-third.

In contrast, in 22 participating states, no eighth graders attending disadvantaged

urban public schools were in the top one-third. Across the states, from 32 to
54 percent of the eighth graders having at least one parent who had graduated

from college were in the top one-third of the public schools. In most
participating states, fewer than one-fourth of the students with neither parent

having graduated from high school attended the better-performing schools.

The results for eighth graders in the bottom one-third of public schools are

shown in TABLE 12.15. Here the percentages of eighth graders performing at

or above various anchor points were particularly revealing. In all except 13

states, fewer than half the eighth graders performed at or above Level 250

(characterized as fifth-grade mathematics). Very few reached Level 300, which

would indicate some understanding of the middle-school curriculum. From 25

to 38 pet cent of the eighth graders in each state attended these low-performing

public schools, where mathematics achievement appears to be more

commensurate with third- or fifth-grade content than with material generally

introduced in the seventh grade.

The percentages of eighth-grade students with various backgrounds in these

lower-performing public schools are shown in TABLE 12.16. Although some

of the White public-school eighth graders in each state (from 12 to 37 percent)

were in these schools, in 23 states, the majority of the Black public-school

eighth graders were attending these lower-performing schools. In 19 states, the

majority of public-school eighth-grade Hispanic students were auending these

lower-performing public schools. In 22 states, no public-school eighth graders

in advantaged urban schools were in the bottom one-third of the schools,

whereas in 23 states, the majority of the public-school eighth graders in

disadva.ataged urban schools were in the lower-performing schools. For six
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states, 100 percent of students attending public schools in disadvaneaged urban

areas were in the lower-performing one-third of the schools. For most states,
disproportionate percentages of public-school eighth graders whose parents had

not graduated from high school were in lower-performing schools. Fewer than

one-third of the students having at least one parent who had graduated from

college were in these schools (except in Arkansas, where 34 percent attended

these low-performing schools).

SUMMARY

Across the states, Black and Hispanic eighth graders and students in
disadvantaged urban communities had considerably lower mathematics

achievement than did their more advantaged counterparts. In some states with

large urban areas (i.e., Connecticut and New Jersey), White public-school

eighth graders and those attending public schools in advantaged urban areas

performed comparatively better than did their peers in other states and

territories participating in NAEP's 1990 Trial State Assessment. In
comparison, in states where one-fifth of the public-school eighth graders were

Black, these students had the highest achievement in Delaware, Virginia, and
Georgia. In states where 15 percent of the public-school eighth graders were

Hispanic, these students had the highest achievement in Arizona, Colorado,

Florida, New Mexico, and Texas. Further, across the states, students whose

parents had little education tended to have lower average achievement levels

than those with well-educated parents.

In contrast to the national results at grade 8, some state-level results for

eighth graders in public schools indicated a relatively consistent gender

advantage for males. Arizona, Indiana, Iowa, Montana, New Mexico,

Pennsylvania, Ohio, and Wyoming showed gender differences favoring males

in all mathematics content areas except algebra and functions. Across all

states, the gender gaps were particularly large in the area of measurement,

which parallels the findings for the nation. However, in Hawaii, females had
higher overall average proficiency than did males, and females in Delaware, the

District of Columbia, Maryland, Minnesota, New Hampshire, and North

Carolina had higher proficiency levels than males did in some content areas.
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In each state, the eighth graders attending public scheols in advantaged

urban communities had the highest average proficiency levels. Those attending

public schools in disadvantaged urban communities tended io have the lowest.

For a number of states, the majority of Black and Hispanic public-school eighth

graders and students attending public schools in disadvantaged urban

communities were in the bottom-performing one-third of the schools. In all bat

13 states, fewer than half the eighth graders in these lower-performing schools

achieved at or above Level 250 (characterized as fifth-grade mathematics).
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TABLE 12.1 I Average Mathematics Proficiency by RacefEtimicity

GRADE 9
PUBLIC SCHOOLS

WM, Black Hispanic
Asian / Pscitic

Islander American Indian

Percent of
Students

Average
Proficiency

Percent at
Students

Avenge
Proficiency

Percent of
Students

Average
Proficiency

Percent ed

Students
Average

Proficiency
Percent of
Students

Average
Proficiency

NATION 70 (0.5) 269 (1.5) 16 (0.3) 236 (2.8) 10 (0.4) 243 (2.8) 2 (0.5) 280 (5.6)1 2 (0.7) 248 (5.3)1

Northeast 80 (4.2) 274 (3.0) 12 (4.2) 244 (7.6)1 5 (4.2) " ("4'4) 3 (1.1) 4" (") 1 (0.3) 4" ()
Southeast 63 (3.0) 263 (3.0) 32 (3.0) 233 (4.8) 3 (G.8) " () 1 (0.4) 4" (") 0 (0.1) "" (")
Central 79 (2.6) 272 (2.8) 13 (3.2) 232 (3.6)1 5 (1.0) " (") 1 (0.4) ' ("') 1 (0.4) *** (")
West 63 (1.9) 269 (3.2) 7 (2.0) 247 (6.9)1 21 (1.5) 244 (3.7) 4 (1.3) 4" (") 4 (2.3)

STATES
Alabama 64 (1i) 263 (1.0) 29 (1.8) 233 (1.e) 5 (OA) 226 (35) 1 (0.3) "4 (") 1 (0.2) *" ("*)
Arizona 59 (1.8) 271 (1.1) 3 (0.4) 240 (3.0) 29 (1.3) 242 (1.4) 2 (0.3) "" (") 7 (1.5) 235 (1.70

Arkansas 72 (1.5) 20$ (05) 22 (1.5) 230 (1.1) 4 (OA) 232 (3.4) 1 (0.2) "' (*") 2 (0.3) '° (4")
Caiikinola 45 (1.8) 271 (1.4) 7 (0.8) 233 tam 35 (14) 230 (1.4) 12 (1.1) 271 (2.7) 2 (OA)
Colorado 73 (1.3) 274 (1.0) 4 (1.0) 237 (3.4)1 19 (1.6) 247 (1.6) 2 (0.3) ' (") 2 (0.3) "" ("4)
Connecticut 77 (13) 278 (0.9) 10 (1.0) 241 (2.4) 10 (0.9) 236 (2.7) 2 (0.3) "4 (4") 1 (0.2) ' ("4)
Delaware 68 (1.0) 268 (0.7) 24 (0_9) 242 (1.5) 5 (03) 241 (3.8) 1 (02) "" ('") 1 (0.3) 4°' (")
District of Columbia 3 (0.4) 4°4 (4°') 84 (1.0) 229 (0.6) 10 (0.6) 219 (2.2) 1 (02) 4" (in 2 (0.3) """ (")
Florida 60 (2.0) 265 (1.3) 20 (1.2) 231 (1.8) 17 (2.1) 246 (2.4) 2 (0.4) 273 (4.0) 1 (0.2) " ('4°)
Georgla 69 (1.8) 271 (1.4) 33 (1.7) 239 (1.41 8 (0.8) 231 (3.1) 1 (02) ('4°) 1 (0.1) a" ("")
Maw& 18 (0.8) 232 (15) 2 (0.3) *1" (04°) 10 (0.6) 230 (2.2) 07 (1.0) 252 (0.7) 1 (0.2) '4° ("1
Idaho 90 (0.8) 274. (0.7) 0 (0.1) *". ("1 8 (0.6) 249 (2.4) 1 (0.3) *** (4°1 2 (OA) 254 (4.8)
!BMWs 07 (1.9) 271 (1.4) 17 (1.9) 233 (A.8) 12 (14) 235 (3.3) 3 (0.5) 279 (4.1) 1 (0.2)
Indiana $4 (12) 271 (1.0) 9 (12) 241 (2.3) 4 (0.7) 240 (3.7) 1 (0.3) ". (4°') 1 (0.3) 4°' (4°')
Iowa 91 (0.7) 280 (1.1) 2 (0.7) 4" (") 4 (0.4) 257 (3.8) 1 (0.2) " (4°') 1 (0.3) "" (4°4)

Kentucky 85 (1.1) 260 (1.2) 9 (1.0) 240 (2,1) 4 (0.5) 227 (32) 1 (0.2) "" ("4) 1 (0.2) " (")
Louisiana 55 (2.11 258 (1.4) 38 (1.9) 229 (1.3) 5 (0.6) 226 (3.1) 1 (0.2) "" ('4°) 1 (0.3) "" ("4°)

Maryland 59 (1.5) 273 (1.5) 25 (15) 237 (2.0) 7 (0.8) 238 (2.4) 4 (0.7) 291 (3.7) 1 (0.3) 4°' (4°')
Michigan 77 (1.4) 271 (0.9) 13 (1.1) 230 (1.4) 5 (0.6) 243 (3.2) 2 (0.4) "4" (4°') 2 (03) " (")
Mtnrassota 90 (0.9) 278 (0.8) 2 (0.5) 239 (4m; 3 (0.4) 240 (3.7) 3 (0.4) 200 (4.9) 2 (0.5) l (4°')
Montana 87 (1.1) 284 (0.7) 0 (0.1) 44. (4°1 3 (OA) 283 (2.6) 1 (0.3) "" ("*) 8 (1.1) 250 (3.4)

Nebraska 33 (0.8) 279 (1.0) 5 (0.4) 290 (4.3) 5 (0.5) 253 (3.5) 1 (02) "" (14°) 1 (0.2) 4°' (0")
New HampsNre 94 (0.0) 274 (0.9) 1 (0.2) "4 ("*) 2 (0.4) 254 (3.7) 1 (02) '4" (4°") 2 (0.2) *** (4°1
NeW Jersey 08 (2.0) 279 (1.1) 15 (2.0) 241 (2.3) 13 (1.0) 244 (2.3) $ (05) 297 (3.8) 1 (0.2) 11" (l")
New Mexico 40 (1.3) 272 (1.1) 2 (0.4) 4°4 ('4°) 4.5 (1.3) 247 (0.9) 1 (0.3) 4" (4") 11 (0.8) 237 (1.6)

New York 60 (1.9) 273 (1.1) 17 (1.6) 236 (2.6) 17 (1.7) 237 (2.6) 4 (0.8) 279 (5.0)1 1 (0.3) "4 (4°')
North Carolina 62 (1.7) 281 (1.3) 30 (1.3) 232 (1.1) 5 (03) 220 (2.5) 1 (02) ." (4") 3 (0.9) 235 (4.3)1

North Dakota 91 (1.4) 284 (0.9) 1 (0.3) 4" (") 3 (0.4) 251 (4.7) 1 (0.4) "" (") 5 (1.2) 242 (3_5)1

Ohio 82 (0.9) 289 (1.0) 11 (0.8) 233 (1.3) 3 (0.4) 239 (3.4) 1 (0.3) '-' (44°) 1 (0.3) " (4°4)

Oklahoma 74 (1.8) 288 (1.2) 11 (12) 230 (1.9) 5 (0I) 246 (3.7) 2 (OA) l'" (a") 9 (1.0) 255 (2.4)
Oregon 85 (OA) 274 (0.9) 1 (0.4) `" ("') 7 (0.8) 253 (2.8) 3 (0.3) 275 (4.2) 4 (0.5) 256 (a5)
Pennsytvania 81 (245) 272 (1.0) 12 (2.3) 230 (3.4) 5 (0.8) 230 (3.3) 1 (0.2) 4" (") 1 (0.3) 4** (")
Rhode Island 83 (OM 285 (0.8) 5 (0.5) 22$ (2.4) 8 (0.5) 228 (2.3) 2 (0.3) 4°6- ("*) 1 (02) ". (")
Texas 47 (2.1) 272 (1.1) 13 (1.3) 234 (1.7) 38 (2.1) 245 (1.7) 2 (0.0) "11 (") 1 (0.2) *" (4°")
Virginia 68 (1.5) 271 (1.5) 23 (13) 241 (1.3) 5 (0.5) 24.3 (3.7) 4 (0.4) 298 (3.6) 1 (0.2) 4°4 ("")
West Virginia 90 (0.7) 257 (0.8) 3 (03) 233 (4.1) 4 (0.4) 231 (3.3) 1 (0.2) '4° (4°') 2 (0.3) 4" (4°')
Wisconsin 85 (1.2) 279 (1.0) 8 (1.1) 236 (4.2) 4 (0.3) 251 (*.5.0) 2 (0.3) '4° (4°') 1 (0.2) ' (")
Wyoming 88 (0.8) 275 (0.6) 1 (0.2) 4" (44°) 9 (0.6) 254 (2.3) 1 (0.2) " (") 3 (0.4) 257 (2.8)

ItftRITORIES
GoeM 7 (0.7) 256 (3.5) 1 (0.4) 4" ('") 19 (1.0) 209 (15) 72 (12) 235 (0.7) 1 (0.2) "41 (01
%Amin Islands 2 (0.2) *** (4°1 77 (1.1) 220 (0.7) 20 (1.0) 206 (1.3) 0 (02) " (") 1 (01.2) ' (***)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each loopulation of interest, the value for the whole population is within plis or minus two standard errors of the estimate
for the sample. The percentages for race/ethnicity may not add to :00 percent because some students categorized themselves as
'other." ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution - the
nature of the sample does not allow aocurate determination of the variability of this estimated statistic
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TABLE 12.2 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Scale by RacejEthnicity

Level 200

GRADE 9
PUBLIC SCHOOLS Whits Black Hispanic

Asian / Pacific
Islander American Indian

NATION 99 (0.4) 89 (3.1) 93 (1.6) 97 (2.5)1 97 (6.7)1

Northeast 100 (0.0) 93 (3.0)1 ea* (ee) e" ("e) *** (.")

Southeast 98 (1.3) 86 (5.3) e" (e") "4 (***) *" ("*)
Central 100 (0.4) 91 (4.4)1 *** (***) e" (.**) *** ("*)

West 99 (0.8) 95 (3.0)1 93 (2.0) ,.... (......) e" (***)

WAWA
Alabama 99 (0.3) 89 (1.7) 85 (4.3) 4,016 (***) e" (***)

Arizona 100 (0.1) 98 (2.1) 19$ (1.1)
(4,*4.) 93 (2.1)1

Mamas 99 (0.2) 91 (1.8) 89 (3.1) NI* (1141 6** rel

Calibmia 100 (0.3) 87 (4.1) GO (1.9) 99 (0.9) ire. v..)

Colorado 100 (02) 95 (3.2)1 96 (1.1) e" ("*) *" (i'se )

Con nedictit 1 DO (0.2) 93 (1.5) 90 (3.5) *** (.**)
(P")

Delaware 99 (0.3) 93 (1.6) 93 (2.8) *" ("*) e** (e")

DIstrict of Columbia *" (***) 87 (0.8) 74 (3.2) 4." (44's) * (*")
Florida 99 (0.4) 89 (1.8) 93 (2.0) 98 (1.6)

Georgia 99 (0.3) 93 (1.1) 83 (4.5) 4/PF roll *MI (lit)

Hawaii 03 (1 41 )
*II* (In ISS (2.8) 94 (0.7) ...... rool

Idaho 100 (02) It44h rel 97 (1.7) ..**(...b.) 98 (2.1)

Minas 09 (0.3) 68 (2.4) 69 (3.0) 99 (1.6) ...... (....)

indiana 100 (02) 96 (2.0) 96 (2.4) 0... (444,4,) .... (...)

lowa 100 (0.1) *" (...) 97 (2.3) e" (***)

Kentucky 99 (0.4) 95 (1.5) 90 (4.7) - (e") *** (***)

Louisiana 99 (0.3) 88 (1.8) 81 (4.6) *** (-) e" (***)

Maryland 99 (0.4) 91 (1.5) 89 (2.5) 99 (1.0)

Michigan 100 (0.2) 90 (1.9) 94 (2.6) *** ("1 *** (e")

911111102001 100 (0.2) 87 (as)! 92 (3.3) 06 (1.9) iii... roil

Montana 100 (0.1) ~ (".) 99 0.7) 44. (**-1 98 (0.9)

Nalarmaka 100 (0.2) 90 (4.8) 97 (2.2) ..... ("...) ...... (..4)

New Hampshire WO (0.2) *.k. ell 98 (2.1) ....p. Coin ...... (p.)

New Jersey 100 (0.1) 95 (1.7) 96 (14) 100 (0.5) ...... (....)

New Mexico 100 (0.3) *** ("") 97 (1.0) *** (***) 93 (2.1)

New York 99 (0.2) 90 (1.9) 89 (1.8) 98 (2.8)1 *** (***)

North Carolina 99 (0.4) 89 (1.3) 78 (4.3) ". ("4) 89 (5.4)1

North Dakota 100 (0.1) *** (***) 98 (2.0) "' ("" ) 94 (2.8)1

Ohio 99 (0.2) 90 (1.7) 93 (2.5) 4." ("4) "" ("")

Oklahoma ge (0.3) 94 (2.7) 90 (3.4) 4,44. rn sB (1A)

0111(10n 100 (0.2) a** eil 96 (1.1) 99 (1.8) 98 (1.4)

Pennsylvania 100 (OA) 92 (2.0) $2 (3.9)
*di. (6,..) .... c....)

fitaxle island 96 (04) 7$ (8.5) 63 (3.1) ..4. (.4.1 I14q ('ie')

UMW 00 (0.3) OS (2.1) 95 (14) dm* (mfr.) ,.... en

Virginia 99 (0.3) 94 (1.1) 90 (3.5) 100 (0.0) G" ("*)

West Virginia 99 (0.4) 93 (4.1) 87 (5.4) *** (****) *** (e")

Wisconsin 100 (0.1) 92 (3.1) 96 (1.9) "'4 (.") (*G.)

Wioming 100 (0.1) ..... (.44) 98 (1.3) e" (***) 100 (0.8)

TetitiTeltin
OPIlm 00 (3.0) 4*. (.....) OD (248) $6 (1.2) ..... (".)

worn isands .40 tioi so (1.1) ,61 (3.5) ww. (".) .... con

The standard errors of the estimated percentages appear in parentheses.It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. However,
percentages 99.5 perornt and greater were rounded to 100 percent and _percentages less than 0.5 percent were rounded to 0 percent..
Descriptions of mathematics proficiency at the four anchor levels are found ir.-Chapter One. "Sank rize insufficient to permit
reliable estimate. There were fewer than 62 students. ! Interpret with caution - the nature of the sample does not allow accurate
determination of the variability of this estimated statistic.
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TABLE 12.2 I Percentage of Students at or Above Four Anchor Levels on the NAEP
I Mathematics Scale by Race/Ethnicity (condnued)

GRADE 8
PUBUC SCHOOLS

Laval' 250

Whits Black Hispanic
Asian I Pacific

Islander American Indian

NATION 74 (1.() 30 (3.4) 41 (4.5) 80 (5.6)1 45(16.0)1
Northeast 78 (4.8) 39(10.9)1 4.. (.) ... (0.) . (....)
Southeast 66 (3.6) 27 (5.1) ... (5.) . (...) . (...)
Central 78 (3.1) 23 (4.7)1 .... (..) edie foeM ) eee re
West 74 (3.3) 44(12.9)1 41 (5.4) . (..) ... (...)

STATES

Alabama IR (1.7) 25 (2.2) 17 (4.5) *** ip') 4. (5«.)
Arizona 77 (1.5) 41 (6.1) 37 (2.5) .... (...m.) 27 (3.6)1
Manus 71 (14) 20 (14) 23 (7.4) Ile. ('ee)
Calibrnia 7$ (1.7) 27 (3.7) 31 (24) 73 (3.4) ... (...)
Colorado 81 (1.3) 31 (7.0)1 46 (3.0) ... (...) .. (...)
Connecticut 82 (12) 38 (4.3) 30 (42) *4,-* (t** ) *** (fit )

Delaware 70 (1.4) 38 (2.3) 36 (6.0) . (...) ...* (...)
District of Columbia ... (...) 22 (1.0) 14 (2.4) . (..) ... (...)
Florida 67 (2.0) 23 (2.5) 41 (4.0) 75 (6.1)
Georgia 75 (14) 34 (2.4) 29 (4.1) .iii,k ('se) Re* re)
Hawaii 81 (2.3) (01...) 24 (2.8) 50 (1.3) ....

Idaho 82 (0.9) ... ('s..) 50 (4.7) .Ht.. (0«..) 53 (84)
Winces 78 (1.8) 27 (6.0) 31 (3.9) 88 (5.1)
Indiana 77 (1.4) 35 (4.0) 41 (7.8) ..... (044.) egle (~1

Iowa 86 (1.3) . (...) 57 (6.3) . (...) ... (...)
Kentucky 62 (1.8) 33 (4.0) 19 (5.0) ... (..) "' (-)
Louisiana 61 (2.2) 19 (1.7) 21 (4.6) ... (...) (--)
Maryland 76 (1.7) 32 (3.0) 33 (3.8) 90 (3.4) 5" (.")
Michigan 77 (1.2) 20 (2.7) 43 (5.6) ... (5") ...* (-.)
Minnesota 85 (0.9) 34 (7.4)1 37 (5.8) 71 (5.8) *fr. (i,..)

Montana 91 (0.7) *44 (d.) 70 (7.0) 4,..., ril BO (8.8)
Nebraska 88 (12) 31 (8.4) 54 (7A) .... (....1 .... (...)
Now Hampshire 00 (12) «00 yin 58(102) Mee re ) dee ri
New Jersey BO (1.2) 33 (3.2) 38 (3.8) ei (3.2) 114. t....)

New Mexico 78 (1.6) ... (...) 44 (1.6) ... (...) 30 (3.5)
New York 80 (1.3) 29 (5.0) 32 (3.9) 78 (6.5)1 .... (.)
North Carolina 84 (1.9) 24 (1.8) 12 (3.6) .... (..) 32 (5.8)1
North Dakota 92 (0.7) ... (...) 52 (9.0) *** (..") 36 (7.1)1
Ohio 74 (1.3) 24 (2.1) 33 (6.7) . (..) . (55*)
Oldahoma 75 (1.8) 20 (3.4) 40 (6.1) ~ (441 59 (BD)
Oregon 79 (1.2) et. (.41,) 50 (5.1) 83 (4.8) 57 (8.0)
Pennsylvania 78 (1.3) 29 (5.1) 23 (4.8) (Rae )

Rhode Island 88 (04) 19 (3.3) 23 (3.8) ..** (494) 444 (155)

Texas 79 (1.8) 25 (2.7) 42 (2.3) (04.5) .,,,,, (.4.)

Virginia 73 (13) 36 (2.5) 40 (5.0) 34 (2.8) .... (5")
West Virginia 59 (1.4) 24 (5.7) 25 (5.7) ... (...) ... (..)
Wisconsin 86 (1.1) 27 (6.5) 55 (5.5) . (..-.) . (.)
Wyoming 83 (1.0) .... (...) 57 (4.8) flee ( ee) 135 (5.8)

Tabg,TMiEri
GUOM 60 (5.4) .... (.....) 0 (1.7) 30 (1.1) 0,.. (.51

Virgin Islands 4m, (be') 12 (1.1) 6 (1.8) ... (*We) *fro (*lei
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TABLE 12.2 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Scale by Race/Ethnicity (continued)

L. 300

GRADE 8
PUBLIC SCHOOLS White Black Hispanic

Asian / Pacific
Islander Amarican Indian

NATION 15 (1.5) 2 (1.3) 3 (1.1) 31 '6.2)1 1 (2.3)1

Northeast 18 (2.5) 3 (4.1)1 .4' (44') 44' (4") ..... (....)

Southeast 11 (2.7) 2 (1.6) 4" (4") 4" (4") ."
Centra: 14 (2.8) 1 (1.0)1 4" (44) 4" (.") 4" ft")
West 16 (3.2) 6 (5.0)1 3 (1.6) 4" (4") 4" (4.4)

STATES
Alabama 10 (0.9) 1 (0.5) 2 (1.3) 4" (ot.) so* (*m.)

Arizona 15 (1.4) 3 (1.5) 2 (0.11 .4' ('") 1 (00$
Arkwass 9 (O.% 0 (0.2) 1 (1.5) ..... (s-) ". en
California 18 (1.8) 1 (1.1) 2 (0.5) 20 (3.4) "4 ('")
Colorado 18 (1.2) 1 (1.0)1 2 (0.8) "4 (4") 444 ("4)

Conr.ecticut 22 (1.1) 3 (1.5) 2 (1.3) 4" (444) 4" ("4)
Delaware 16 (1.2) 3 (1.2) 5 (2.8) "4 (4") 4" (444)

District of Columbia 4" (44') 1 (0.4) 1 (0.7) 444 (44*) ." (444)
Florida 14 (1.5) 2 (0.7) 7 (1.1) 22 (5.3)

Georgia 17 OA 2 (0.5) 1 (IA) to. (4,41 ". en
Hawaii 16 (2.3) 4ke* ral 1 (1.1) 11 (0.8) ". en
Idaho 18 (0.9) 4.0* ed,41 3 (IA) ". en 5 (3.0)

Winds 15 (1.5) 1 (0.8) 2 (0.11) 24 (5.2) .4' en
Indiana 15 (1.2) 1 (0.5) 5 (2.2) .... roil

Iowa 22 (1.5) `44 (44') 8 (2.8) 4" (4") ." (.")
Kentucky 9 (1.0) 1 (0.8) 0 (0.0) 4" (4") 4" (4")
Louisiana 6 (1.0) 0 (0.2) 1 (0.8) "4' (4") "4 (444)

Maryland 19 (1.6) 2 (0.8) 4 (1.4) 44 (6.01 .... (..)

Michigan 16 (1.2) 0 (0.1) 3 (1.8) 444 ("4) 4" (4")
Wnnesota 22 (1.2) 5 (2.8)i 3 (2.5) 13 (5.7) es* rel

Montana 28 (1.8) oh* (***) 4 (2.9) .4' ribil 5 (2.2)

Nebraska 23 (1.3) 1 (1.9) 4 (21) ire. en ." en
New Hampshire 10 (1.2) IIIMMP ri 4 (3.1) ." en am (o)

New Jersey 23(13) 3 (OAS) 4 (1.2) 55 (8.9) dee ein

New Mexico 17 (1.8) ...., (.,-.) 2 (0.6) ." ("4) 1 (0.7)

New York 18 (15) 2 (0.8) 3 (1.1) 32 (5.3)1 ..... (m.)

North Carolina 10 (1.0) 1 (0.5) 1 (1.1) "4 (.4) 1 (1.8)1

North Dakota 26 (1.8) ". (4*) 5 (44) e** (.4') 0 (0.7)1

Ohio 14 (1.0) 1 (0.9) 2 (1.7) 44* (44')
...,..

(o...,)

Oidahoma 12 (13) 0 (0.9) 3 (1.3) *I» (4") 4 (2.5)

Oregon 20 (1.1) . (o**) * (2.3) 20 PM 3 (2.1)

Pennsylvania 17 (1.2) 2 (1.3) 2 (2.0) *" en **lb en
Rhode island 14 (0.9) 1 (OA) 2 (1.0) 4,4' rghl ." en
Tom 10 (1.3) 1 (0.5) 3 (an '4' rib) 6" Cbel
Virginia 19 (1.9) 2 (0.7) 6 (2.6) 40 (5.4) ... v.)
West Virginia 8 (0.8) 2 (3.3) 1 (1.0) 4" (44') ,.... (.0*)

Wisconsin 22 (15) 1 (0.7) 3 (1.7) ("4) 4" (4")
Wyoming

filitiaTMES
16 (0.8) ... (t.) 5 (1.6) ." (4") 3 (2.4)

GUM 8 (23) .0.1. eon 0 (04) 3 (0.4)

ifiruin Wands 4" rol i (0.2) 0 (0.0)
4,4' roll 4'4 ri
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TABLE 12.2 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Scale by Race/Ethnicity (contiatiol)

GRADE 8
PUBLIC SCHOOLS

Level 350

Whits Black Hispanic
Asian / Pacific

Islander American Indian

RATION 0 (02) 0 (0.0) 0 (0,0) 1 (1.4)1 0 (0.0)
Northeast 0 (OS) 0 (0.0) "4 (4") 4" (4")
Southeast 0 (0.0) 0 (0.0) 444 ("4') ..... (.*1 4" ("4)
Central 0 (0,3) 0 (0.0) ,..... ('.,..) 44. () 4" (444)
West 0 (0,6) 0 (0.0) 0 (0.0) 4" (444)

0... (.4,1

STATES
Alabama 0 (0.1) 0 (0.0) 0 (0.0) 44.1. emil ". ('")
Arizona 0 (02) 0 (0.0) 0 (0.0) 0.... en 0 (0.0)
Arkansas 0 (0.0) 0 (0.0) 0 (0.0) ,fros. en SIM ('fit)

cautarnia 0 (02) 0 (0.0) 0 (0.0) 0 (0.3) `4". rel
Colorado 0 (0.1) 0 (0.0) 0 (0.0) 444 (444) 4" ("4 )
ConnectIout 0 (0.1) 0 (0.0) 0 (0.0) 4" (4") 444 (44')
Delaware 1 (0.3) 0 (0.0) 0 (0.0) 4" (4") 4444 (44')

District of Columbia 444 (I") 0 (0.0) 0 (0.0) 444 (444)
.... on

Florida 0 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 444 (4")
Georgia 0 (0.2) 0 (0.1) 0 (0.0) ..0. (m) Mt fin
Hawaii 0 (0.4) *414, (0*) 0 (0.0) 0 (0.2) ". (***)
Idaho 0 (0.1) ... en 0 (0.0) mi. en 0 (0.0)
Illinois 0 (OA) 0 (0.0) 0 (0.0) 0 (0.3) ." ("")
Indiana 0 (0.1) 0 (0.0) 0 (0.8) ,..4 ('4') ..... en
Iowa 0 (02) "4 (444) 0 (0,0) 4" (4") 4" (444)
Kentucky 0 (0.0) 0 (0.0) 0 (0.0) 444 (4") 444 (4")
Louisiana 0 (0.1) 0 (0.0) 0 (0.0) 444 (4") 4" (444)
Maryland 0 (0.2) 0 (0.0) 0 (0.2) 1 (1.3) ''" ("`)
Michigan 0 (0,1) 0 (0.0) 0 (0.0) 4" (4") *** (" ;
Minnesota 0 (0.1) 0 (0.0) 0 (0.0) 1 (1.3) *** ri
Montana 0 (0.2) ... ("s.) 0 (OA) **. (.4.) 0 (0.0)
Nebaske 0 (0.2) 0 (0.0) 0 (0.0) OM, (*el *Olt rill

New Hampshire 0 (0.2) 4,4' (',,,..) 0 (0.0) 4" (....) ". (...)
New Jersey 0 (02) 0 (0.0) 0 (05) 1 (1.8) ". (")
New MIMIC° 0 (0.1) a*a (a.a) 0 (0.1) -** (im) 0 (0.0)
NEM York 0 (0.2) 0 (0.0) 0 (0.0) 1 (1.1)1 4" (4")
North Carolina 0 (0.0) 0 (0.0) 0 (0,0) 444 (4") 0 (0.0)
North Dakota 1 (OA) 4" (4") 0 (0.0) .... on 0 (0.0)
Ohio 0 (0.1) 0 (0.0) 0 (0.0) 4" (444) 4" (444)
Oklahoma 0 (0.1) 0 (0.0) 0 (0.0) OM! (In 0 (0.0)
Oregon 0 (0.1)

..... en 0 (0.2) 0 (0.0) 0 (0.0)
Pennsylvania 0 (0.1) 0 (0.0) 0 (0.0) 414,11. (4") ("1
Rhode island 0 (0.1) 0 (0.0) 0 (0.0) .k.., en ("a )
TeX= 0 (0.1) 0 (0.0) 0 (0.0) ilow (***) e" en
Virginia 1 (0,3) 0 (0.2) 0 (0.0) 6 (4.0) 4" (4")
West Virginia 0 (0.0) 0 (0.0) 0 (0.0) 444 (44') 444 (4" )
Wisconsin 0 (0.2) 0 (0.0) ..) (0.0) 444 (444) 4" (444)
Wyoming 0 (0,1) 444 (4") 0 (0,0) .*,,, on 0 (0.0)

VMBIGro;
Guam 0 (0.0) ... en 0 (0.0) 0 (0.1) ow* (4".0)

Virgin islands NO (001 0 (0.0) 0 (0.0) 1141* ('an ... (e")
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TABLE 12.3 I Average Proficienq in Mathematics Content Areas by RacejEthnicity

GRADE 8
PUBLIC SCHOOLS

Numbers and Operations

White Biaxit HIIIPanic

Asian 1 Pacific
Islander American indZan

NATION 273 (1.6) 244 (3.1) 248 (2.7) 284 (5.9)1 249 (7.8)1

Ncetheast 275 (3.1) 250 (5.4)1 - () ... (..) 4. (44)

Southeast 268 (3.0) 242 (5.1) .... (....) - () (-)

Central 276 (2.9) 241 (6.5)' -- ( ) ...- (4") ...... (..)

West 271 (3.2) 250 (6.8)1 248 (3.5) .." (4") .... r.,..1

STATES

Alabama 288 (1-2) 242 (1.9) 223 (4.1) IHN, (mil ." (".)
Arizona 275 (1.2) 250 (3.7) 248 (14) RIM (44') 297 (1.0)1

Arkansas 270 (0-9) 240 (1.3) 240 (3.9)
iip. eel 41** rel

railifornia 273 (1h) 2s7 (3.4) 241 (1.8) 275 (2.6 )
fowl

Colorado 276 (1.0) 242 (3.3)1 249 (1.8) -- (M) Ilre (--)

Connecticut 281 (0.9) 248 (2.6) 241 (2.7) """ ("4)
(....)

Delaware 272 (0.9) 242 (1.5) 247 (4.8) '4' (4") 4" (44)

Distnct of Columbia () 237 (0.8) 227 (2.1)
(....) 4*.t (......)

Florida 269 (1.3) 240 (1.8) 251 (2.4) 280 (5.1) 4" ("4 )

Georgia 273 (1.4) 247 (1.3) 230 (2.9)
4,.., (,...) ..,.. (4.1

Hawaii 265 (1.9)
..... ran 238 (2.1) V/ (0.9) IMPli (44')

Wand 276 (0.7) *4* e4'1 258 (2.8)
,..... (.4-1 257 (5.7)

Illinois 275 (1.5) 242 (3.8) 241 (3.2) 263 (4.6)
,.... (4,4')

Indiana 274 (1.1) 247 (2.7) 253 (3.81
.64. (441 111IN ('Mt)

Iowa 284 (1.1) -- (...) 262 (4.3) () (*PI.)

Kentucky 293 (1.3) 247 (2.3) 235 (3.7) ..... (.) "4 (4")

Louisiana 263 (1.3) 240 (1.1) 232 (3.3)
-. (...) 44-4 (4i4 )

Maryland 275 (1.4) 244 (2.0) 243 (2.2) 294 (3.7) '4' (44)

Micnigan 274 (1.0) 237 (2.2) 251 (3.4)
- (114* ) 4" ( 4" )

Minnesota 262 (1.0) 242 (4.8)4 245 (4,7) 271 (5.0) 44' ("..)

Montana 285 (1.0) 44' (11441) 267 (3.1) 0..... ('.) 258 (2 0)

Nebraska 262 0.0) 24e (5.3) 259 (3-9)
0. ron "I'

New Hampshire 'MS (1.1) 4.0. (4...) 257 (3.8)
044 rill (4" )

New Jersey 282 (1-1) 248 (2.1) 251 (2.2) 301 (3 8) 4,4' ()

New Mexic0 273 (1.3)
.... (..) 250 (1.1)

4-4.4, (M* ) 238 (2.0)

New York 275 (1.2) 243 (2.71 241 (2.6) 281 (4.6)1
(.)

North Carolina 264 (1.4) 240 (1.2) 225 (2.7)
.... (1 242 (4.0)1

North Dakota 289 (1.1)
.... () 258 (4.9) 248 (3.2)1

Ohio 273 (1.0) 240 (1.6) 246 (3.9) "e" (4" ) .- (4")
Oidahoma 272 (1.3) 243 (1.9) 292 (3.7) .......k (.49 200 (2.8)

Oregon 278 (1.0)
440 (....) 257 (2.8) 260 (5-4) 263 (34)

Pennsylvania 275 (1.0) 246 (3,4) 237 (3.1) 44* ('4') ..-.' (".)
Rhode island 269 (0.1) 232 (2.2) 235 (2.4)

..... rev.) 100.1. el

Texas 275 (4.1) 244 (2.2) 240 (1.8)
*IN. (1,14.)

Virginia 274 (1.6) 248 (1.6) 248 (3.8) 299 (3.3)
()

West Virginia 261 (0.9) 241 (5.2) 237 (3.3) 4- (4") '''" (44)

Wisconsin 282 (1.0) 244 (4.2) 256 (3.6)
() 440 (....)

Wyoming 277 (0,8) () 257 (2.7) '"" (4") 282 (3.1)

TERRITORIES
Guam 26$ tan ... (...) TM (1.5) 243 (0.7)

.d.. (....)

Virgin Islands 04' rill 230 (0A) 218 (1.2) 4t--s. (.4') *94 ('e.)

The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each

population of intereg, the value for the whole population is within _plus or minus two standard errors of II estimate for the

sample. Descriptions of the content area scales are found in Chapter Three. ***Sample size insufficient to permit reliable estimate.

There were fewer than 62 students. ! Interpret with caution - the nature of the sample does not allow accurate determination of the
variability of this estimated statistic.
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TABLE 12.3 I Average Proficimcy in Mathematics Content Areas by Race/Ethoicity
(continued)

GRADE 0
MINX SCHOOLS

laimurament

Whit. Mow&
As Iwo Pacific

Islander Amsrican Indian

NATION 267 (2.0) 227 (3.6) 235 (3.4) 275 (6.3)1 247 (5.8)1
Northeast 272 (4.6) 233 (9.4)1 444 (444) 444 (41 444 (41
Southeast 258 (4.2) 222 (5.8) 4" (444) 444 (444) "4 (4")
Central 271 (37) 223 (3.5)1 444 (444) 444 (4") 444 (444)
West 267 (34) 240(10.7)1 239 (4.2) 4" (4") 444 (4")

!TAMS
Al 021118 2110 OA 224 (I .7) 212 PI) No rm.) ... rill
Arizona 2811 MO 241 (4.5) 299 (240) (4") 238 (33)1
lailmasso 20 iti) 222 (1.7) 227 (5.5) 44" ("41 4" rl

,C011411,613 ND (1.7) 219 (42) 232 (1.2) 205 (al)
Colorado 273 (1 A) 229 (4.4)1 243 (1.5) 444 (444) 444 (4")
Connecticut 277 (1.3) 232 (3.0) 234 (3.4) 444 (4") 444 (444)
Delaware 267 (1.1) 235 (2.7) 231 (AB) "4 ("4) 4" (444)
District of Columbia 4" (4") 219 (0.8) 215 (2.5) "4 (4") 4" (444)
Florida 263 (1.5) 223 (2.5) 242 (2.7) 268 (5.7) .4-. ('.i.)

°mores 2157 (1.7) 229 (1.9) 224 (4.3) ." re) ". re/
''.141Iwak 220 (24) 4" (") z31 (24) 250 (1.0) «No (el
%NNW 27$ (1.0) 4" ri 248 (311) ..pd, rei 351 (5.9)

101nuis 2100 (1.7) 219 (4.5) 228 (3.7) 270 (7.7) 6" rn
hallana 209 (1.2) 232 (3.7) 243 (6.7) «I. rdp) es* en
Iowa 279 (13) 4" (") 2S0 (5.2) "46 "*) ""' (441
Kentucky 257 (1.5) 230 (2.3) 224 (5.5) "4 (4") 4" ("4)
Louisiana 256 (13) 219 (1.8) 226 (3.9) 444 (444) 444 ("4)
Maryland 271 (1.8) 22R u; 6) 230 (3.5) 222 (4.5) "4 ("4)
Michigan 218 (12) 'iv) 0.9) 233 (4.4) 4"4". ('.) "" (.")
22maloota 272 (Li) v:24 (7.)1 228 (4.7) 252 (11.3) low rei
Monism US (1A) '''' ril 227 (6.a) ... ('e) 253 (4.4)
laahcalloi 279 Oda) .7024 (4.9) 944 (4.11) 4" ran ". (***)
Saw HaropoNti 93$ (1.3) .4' ('ft) 259 (5.0) aim. () dei, ri
Nem Jortsy 219 (11) 233 (3.1) 239 (2.8) 20 (5.1) ...... foal

New Mexico 271 (1.4) 444 (444) 241 (1.2) 444 ("4) 236 (2.5)
New York 270 (1.4) 222 (3.5) 231 (3.7) 274 (7.1)i 444 (44')
North Carolina 255 (1.6) 219 (1.4) 210 (3.8) 4" (444) 225 (8.2)1
North Dakc4a 284 (1.0) 444 (444) 239 (7.1) 444 (444) 234 (5.3)1
Ohio 265 (1.2) 226 (2.1) 226 (5.5) 444 (44') 444 (444)
Oklahoma 264 (i2) 224 (2A) 299 (5.2) AO* ('oo) 251 (3.2)

01114110 '272,41,11) ' (") 243 (3.9) 274 (0.7) 249 (04)
P41710441/41411 272 'OA

,
221 (4.7) 219 (el) oa. («In en

MO Oland
law

26 (U)
939 (1.5)

217 (4.1)
222 OA)

224 (32)
940 (2.0)

.. 4411
imp ('e')

"v. ri
... rei

Virginia 268 (1.7) 232 (2 1) 241 (4.8) 292 (5.5) 444 (44')
West Virginia 254 (1.2) 230 (5.1) 226 (54) 444 (44') 444 (4*4)
Wsconsin 279 (14) 222 (5.5) 252 (5.9) 444 (444) "4 (444)
Wyoming

ralltrolPFS
273 (0.0) ". ("") 251 (3.6) ." ( ... ) 248 (4.1)

10210 254 4440 ('4') 207 (2.9) 229 (to) ri
`Vist$0 hamlo 4** riii) 210 (1.11) 208 (2.0) 4" Iasi ow (.../

41,
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TABLE 12.3 Average Proficiency in Mathematks Content Areas by RacejEtimicity
(continued)

GRADE 9
PUBLIC SCHOOLS

Om

Whits Black Hispanic
Asian/ Pacific

Islander American Indian

NATION
Northeast
Southeast
Central
West

WAVES
Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
SUWON

idaho
Illinois
indiana
Iowa
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Montana
Nebraska
Nov Hampshire
New Jersey
NeW MeXICO

NbW York

North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode island
TUN
Virginia
West Virginfa
Wisconsin
Wyoming

TEMITORIES
Gown
Virgin islands

267 (1.5)
272 (3.1)
259 (3.5)
268 (3.0)
267 (3.0)

256 (1.3)
265 (1.2)
2/11 (1.2)
200 (1.7)
271 (1.2)
274 (1.0)
263 (0.9)
s" ("4)

260 (1.2)
269 (1.3)
2.2 (2.1)
271 (0.11)

265 (1.5)
26/ (1.0)
278 (1.3)
256 (1.1)
254 (4.5)
269 (1.5)
268 (0.9)
275 (1.0)
263 (02)
277 (1.1)
212 (1.0)
275 (I4)
269 (1.3)
272 (1.3)
259 (1.2)
280 (1.3)
264 (1.1)
264 (1.3)
272 (0.9)
269 (1.0)
261 (0.7)
272 (1.2)
268 (1.6)
256 (0.9)
277 (1.2)
272 (0.6)

264 (33)
4'.. (*M)

234 (2.8)
243 (9.9)1

228 (4.2)
231 (4.2)1

249 (5.7)1

230 (1.11)

246 (3.8)
227 (1.6)
235 (3.0)
237 (3.6)1

236 (23)
240 (1.6)
228 (0.8)
229 (1.9)
237 (1.6)
4' rib:
Ob. r 1

230 (3.3)
243 (1.6)
..., (t.)

237 (2.9)
225 (1S)
233 (1.9)
232 (1.7)
235 (5.7$

(4")
230 (5.2)
mi.. ('e)

239 (3.1)
.-... ('.)

233 (3.0)
233 (1.4)
.... ('4')

231 (1.8)
233 (2.7)
4 ('4')

212 (15)
223 (2.7)
234 (2.0)
236 (1.4)
231 (4.2)
235 (4.1)
..... (....)

4" rhil
VS (02)

243 (3.2)
,.. (...)
... (....)

*" ("")
245 (4.4)

222 (4,3)
240 (LS)
230 (43)
239 (11)
250 (1.8)
239 (2.8)
242 (5.2)
215 (2.9)
241 (2.9)
232 (3.7)
22Q (2.8)
248 (3.1)
236 (31)
247 (4.3)
255 (36)
224 (45)
228 (4.2)
236 (3.2)
243 (4.1)
241 (31)
261 (3.1)
252 (4.2)
255 (5.5)
245 (2.3)
248 (1.2)
239 (2.3)
222 (3.0)
248 (6.0)
241 (3.9)
245 (5.0)
255 (31)
231 (4.0)
226 (2.5)
247 (2.1)
245 (4.0)
233 (3.8)
252 (3.4)
254 (2.3)

216 (1.9)
213 (1.8)

275 (52)1

*** (''`)
"4 (***)
." (".)
.t. (,.....)

4" (...)
ow, ('.b..)
di* (f101

211 (2.7)
"* ("*)
." ("4)
... ("..)
.... (.....)

264 (4.4)
*a* (4")

254 (0.8)
.... ('e.)

274 (31)
!IN (001

." ("")
". (.")
.... ('4.)

286 (4.9)
..,. (...)

267 (4.9)
...1.6 (001

op. (w,..)
44' tin

WO (4.0)
.." (e")

278 (6.8)1

". (9")
". (")
... (....)
44+1, (4")

279 (34)
40.. (Nil

fa* ('ib')
NM* ral

293 (4.0)

"* ('4")
". (`")
"* (")

240 (1.1)
.bia roil

248 (8.8)1
** (.")
e" (***)
... ('4.)
.... (m)

ti. tral
241 (21)4

... ri
04' eel

"4 ("")
". ("4)
." (.")
114-0 ( )

." ('")
tint ell/
es* fen

254 (5.1)
...* fin
*** ri
... ('.)
"* (")
*" (")
'" ("41
4"" ("")
*** (")

256 (3.1)

". en
ikpo (4,44)

*** (*.)
248 (2.1)

". (")
236 (4.4)1

248 (3.4)1
*** (4")

25.4 (23)
257 (3,9)

*** (".)
... (44 )
IP" tfrel
"'.. (4")
... (....)
.... (..-.)

258 (33)

... (***)
(***)
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TABLE 12.3 Average Proficiency in Mathematics Content Areas by RacejEtimicity
(continued)

GRADE 8
PUBLIC SCHOOLS

Data Analysis, Statistics, and Probability

White Black 1 Hispanic
Asian / Padtic

Mosier AMerican Indian

NATION 272 (1.8) 231 (3.8) 239 (3.4) 282 (6.9)1 242 (5.2)1
Northeast 279 c3.1) 244 (8.2)1 e" (*") ...... (....) ."
Southeast 263 (3.4) 227 (6.5) *** ("4) Vr (Ir ) .. (...)
Central 273 (3.1) 225 (7.0)1 ....,,, (.41 ... r") - (-)
West 272 (4.4) 244 (8.7)1 240 (4.7) ........ (.....) ..... (.....)

STATE,
Alabama 264 (1.4) 226 (240 219 (6A) ... en ... eon
Arizona 273 (1.4) 236 OA 238 (1.7) .04 en 223 (2.7)1
Manus 265 (1.2) 220 (1.5) 230 (4.1) 11.1, ran Sift en
California 274 OM 231 (33) 230 (2.1) 2110 (3.2) ... en
Colorado 277 (1.1) 237 (4.1)1 247 (2.0) ..... (0.5') 5" (*")
Connecticut 281 (1.2) 244 (3.2) 223 (4.1) 5" (.....) *** r-)
Delnware 270 (1.0) 240 (2.1) 235 (4.5) ..4 (.") ...... ('i....)

District ot Columbia ...... (..) 220 (1,1) 208 (3.5) ." ("4) ..... (..«.)

Florida 267 (1.6) 223 (2.4) 244 (3.1) 268 (5.3) . (,...,)
Georgia 275 (1.8) 237 (1.8) 223 (4.4) ...en owe rip)

loviali 251 (23) .4. en 215 (3.3) 242 (1.1) 45' en
elan° 277 (0.9) ... en 245 (3.A) ... en 252 (80)
Gimes 275 (1.3) 223 (4.2) 231 (4.5) 279 (5.7) .*. en
bweene 272 (1.2) 239 (3.0) 243 (543) 5" en ... en
iowa 282 (1.3) **4 ( In 263 (5.0) ..* (e") ...... rm.)

Kentucky 261 (1.4) 238 (2.8) 218 (2.7) ... (".) ,..... (.4)

Louisiana 260 (1.8) 220 (2.0) 217 (4.1) ..... (....) 5" (v..)
Maryland 275 (1.7) 234 (2.5) 238 (3.2) 288 (4.7) ... (.5')
Michigan 273 (1.2) 221 (1.9) 240 (4.1) 5" («e) 45' (.5')
Minnesota 282 (0.11) 245 (5.8)1 240 (4.5) 251 (5.2) ... Clan

Montana 265 (0.7) ... en 258 (33) 5'4 rm.) 258 (4.5)
Nelbraiki 263 (1.1) 236 (341) 251 (4.2) .40 en AO* eel

Naw PiampaNre 271 (to) - ('5') 243 (0.1) ... en .. ea.)
Hee Jersey 283 (1.1) 238 (2.9) 236 (33) 295 (4.2) op. en
New Mexico 273 (1.4) ". (**4) 242 (1 A) ... (i..) 228 (2.2)
New York 279 (1.4) 234 (3.7) 232 (4.0) 285 (7.5)1 ..... (..e...)

North Carolina 282 (1.8) 224 (1.9) 210 (4.2) ..s. (.) 228 (5.4)1

North Dakota 269 (1.1) ...... (i,,) 253 (7.0) ..... (......) 242 (5.5)1

Ohio 272 (1.3) 27 (2.3) 235 (4.5) ..... roil Int* (105' )

Oklahoma 271 (15) 233 (3.5) 244 (43) .4 ('..) 252 (3.3)
Oregon 277 (1.2) 40* en 251 (aa) 08 (5.0) 2$5 KM
Pionnsylvania 274 (1.2) 234 (4 1) 228 (4.0) 40. rill SO* en
Rhoda Island 265 (0.8) 211 (43) 217 (3.7) .4* en ... ri
UK= 225 (1.7) 227 (.:1) 240 (2.2) ... en .04 en
VIrginia 273 (1.8) 237 .,1.5) 234 (4.5) 295 (4.6) ...,* (......)

West Virginia 258 (1.1) 210 (5,4) 227 (5.1) ....... (....) ". (.")
Wisconsin 283 (1.2) 237 (8.2) 252 (3.7) ..... (ev.) ..... (....)

Wyoming 276 (0.7) 5'.* (444) 257 (23) *.a, (..5') 260 (4.0)

ITIERINTORICI

Guam 24$ (&r) ". (5") 162(2.1) 246 (Li) iliek ell

ifirgin lidena «H. eel 200 (1.5) 161 WI 444* ('ko)
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TABLE 12.3 Average Proficiency in Mathematics Content Areas by RacefEtimicity
(continued)

AI 9abra wmi Functiens

GRADE 6
PUBLIC SCHOOLS WWI* Black Niseanic

Asian I Pacific
Is:finder Anwican kW Ian

NATION 268 (1.4) 237 (2.7) 243 (3.1) 278 (6.7)1 242 (4.9)1

Northeast 271 (3.0) 242 (9.2)1 «F. (") - r.) - (4")
Southeast 284 (3.4) 235 (4.5) 444 (.44) 4.4 (...) 444 (444)

Central 269 (23) 231 (1.9)i .4. (4.4) ... (45) (444)

West
STATES

267 (2,8) 248 (7.4)1 243 (4.0) ("`) ""4 ()

Alabama 201 (1.2) 233 12.1) 230 (S-5) ..m. (in rm.)

Arizona 269 (1.2) 247 (3.3) 241 (1.9) (.) 232 (2.1)1

Arkansas 201 (1.2) 231 (1.8) 225 (4.0) Ir..) ... rn
California 270 (1S) 236 (3.5) 236 (1.5) 274 (21)
Colorado 273 (1.1) 237 (3.9)1 242 (1.8) 4" ("e) (444)

Connecticut 275 (1.0) 242 (2.6) 238 (32) 4.4 (4") .44 (444)

Delaware 267 (12) 240 (1.9) 244 (4.2) 444 ("4) 4" (45')
District of Columbia 45' (4") 234 (1.0) 222 (3.3) 4" (444) (4")
Florida 264 (1.4) 232 (2.1) 247 (2.5) 279 (4.7) (444)

GeOrgia 269 (1.7) 240 (11) 231 (3.7) ...". viol ow., (on

fillWail 251 (2.n) . (....) 220 (2.11) 250 (1.0) ,... en

Idaho 272 (0.9) 444, eel 244 (2.9) *4* torn 252 (5.4)

!Ulnas 270 (1.5) 23z (3.8) 237 (4.2) 279 (4,3)

indlane 269 (1.1) 237 (2.0) 241 (5.1) ..., (mon "" C..)
Iowa 276 (1.2) 4.4 (") 252 (42) 444 (45') 05' (4.4)

Kentucky 259 (1.2) 242 (2.9) 229 (3.1) .44 (4") 5" (444)

Louisiana 257 (1.5) 230 (1.1) 223 (4.3) 44. (444)
(*5")

Maryland 274 (1.8) 241 (2.1) 240 (3.1) 296 (4.2) (444)

Michigan 271 (1.0) 233 (1.9) 243 (3.7) "4 (45') 4"
Minnesota 275 (0.0) 240 plop 239 (4.2) 270 (6.2)

Montana 261 (0.9) fk.. (eel 260 (3.6) .0* (0.1 255 (4.4)

Nebraska 276 (12) 234 (6.0) 253 (3.4) .8.14. rd..) ..... (....)

Nem Hampshire 272 (1.0) ... (...) 262 (5.9) .44. (....)

New Jersey 276 (1.2) 241 (2.0) 243 (2.6) 2P$ (3.3) ...b. (*...)

New Mexico 272 (1.6) "4 (4") 248 (1.2) ... (.44) 235 (1.8)

New York 271 (1.2) 242 (2.3) 238 (2.8) 278 (4.1)1 ... (45')
North Carolina 262 (1.3) 233 (1.2) 222 (3.4) "4 (45) 237 (4.4)1

North Dakota 278 (0.9) 45' (,..) 243 (5.7) 4" (45') 234 (4.7)1

Ohio 267 (1.0) 235 (1.8) 238 (3.7) 5" (4") 444 (444)

Oklahoma 20? (1.1) 239 (2.5) 245 (4.1) ...." rw,n 255 (3.3)

°won 232 (1.1) ow. co" 2$2 (3.5) 27$ (4.5) 256 (4S)

Pahnsyhakom 210 (1.2) 239 (3.7) 226 (3.9) 441. (...1 - r-)
Rhode Island 255 (0.0) 233 (AM 229 (3.1) 444 rm.) ..b.. ri
Texas 272 (1.4) 2k5 OA) 242(2.i) r--) . ran

Virginia 271 (1,5) 245 (1.9) 248 (4.6) 299 (4.5) 4" (444)
West Virginia 256 (1.0) 230 (4.2) 228 (3.3) (45') 454 ("4)

Wisconsin 275 (1.2) 237 (3.5) 244 (3.8) 45' (4") 454 (444)

WYorninci
TER.STOMES

273 (0.8) 4" (4.4) 250 (2.8) ..... (.....) 252 (4.4)

GONtl .2641 Ai) , eh* en .00112.0) ;rat (40)

Vligin islands **(,ll ZO t0.0) 212 (2.0) ..... (041 *L. roil
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TABLE 12.4 I Average Mathematics Proficiency by Type of Comm Unity

GRADE
MAX SCHOOLS

Advantaged Urban Disadvantaged teem

Percent of
Studenb

Average
Proficiency

Percent of
Students

Average
Prolielency

NATION
Northeast
Southeast
Central
West

STARS
NOM*
4.4VA*
Arkansas
Calibmla
Colorado
Connecticut
Delaware
District of Columbia
Florida
42scrola
Hawaii
ifielic
Woofs
Itxtiene
Iowa
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Montane
tiebneeloi
Now Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Wand
Texas
Virginia
West Virginia
Wisconsin
Wyoming

1$119110111011

Guam
Wain Islands

10 (3.3) 281 (3.8)1 10 (2.8) 249 (3.5)1
23 (7.3) 278 (8.0)1 8 (5.7) 244(10.9)1

O (0.0) 0 (0.0) 2 (2.3) " (*.en
3 (3.1) (") 10 (4.3) 238 (3.8)1

14 (8.5) 282 (3.1)1 19 (7.5) 256 (5.8)1

10 (2.8) ROD (4.7)1 12 (3.0) 345 PAP
1$ an 216 (1.9)1 18 (4.G) 248

' 5 (2.1) 278 (5.0)1 (3.1) 238 (5.5)1
18 (45) 278 45)1 18 (45) 242 (M)1
29 (3.9) 280 (1.7) 6 (2.41 248 (4.4)1
33 (3.4) 286 (15) 14 (2.4) 237 (3.0)
8 ((r.1) 284 (1.0) 0 (0.0) 0 (0.0)

17 (0.2) 258 (2.5) 67 (0.2) 224 (0.8)
15 (31) 271 (1.9)1 18 (3.2) 240 (2.2)
44 (3.4) 208 (22)1 6 (2.5) 245 (4.8)1
10 (0.1) 389 (2.4) 15 (0.2) 234 (13)
6 (0.1) en 3 (0.1) *** rn

21 (3.7) 281 (2.13) 21 (3.2) 235 (5.0)
13 (3.5) 2110 (4.1)1 8 (3.0) 244 (5.3)1
6 (2.1) 296 (5.2)1 4 (2.3) 259 (1.8)1
7 (22) 268 (2.9)1 10 (2.8) 248 (3.1)1
8 (3.1) 267 (3.8)! 23 (4.1) 235 (3.9)

28 (4.0) 277 (3.8) 18 (3.4) 232 (3.8)
17 (3.7) 282 (22)1 13 (3.4) 235 (3.5)1
24 (3.3) 277 (1.7) 0 (0.0) 0 (04)
2 (0.1) (") 0 (0.0) 0 (0.0)
9 (OA 299 OM 4 (9.1) ri
8 (om 280 (3.5) 0 (0.0) 0 (0.0)

30 (4.5) 288 (2.8) 18 (2.5) 237 (23)
5 (0.1) 285 (3.5) 7 (0.1) 256 (2.9)

15 (3.6) 281 (2.2)1 29 (4.6) 238 (2.4)
4 (22) 269 (6.5)1 4 (1.8) 242(10.7)1

9 (0.4) 285 (1.8) 3 (0.4) *** ()
14 (33) 280 (2.5)1 13 (1.7) 241 (3.8)
11 (2.9) 2410 (32)1 9 (2.0) 250 (2.7)1
10 (U) 290(23)1 $ (2.7) NO (2.3)1

(24) 233 12.1) 14 (3.3) 244 MOP
10 (04) 277 (17) 17 (1.7) 244 (2.1)
.15 (3.4) 270 (24)1 17 (3.8) 24$ (2.3)1
25 (3.9) 283 (3.8) 4 (1.3) 244 (4.2)1
0 (0.0) 0 (0.0) 11 (2.7) 258 (2.2)1
7 (2.4) 290 (3.2)1 10 (2.2) 241 (3.8)1
0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(Oa)
O (0.0)

O (0.0)
O (0.0)

0 (00)
0 (0.0)

O (0.0)
O (0.0)

Extreme Rural Other

Parent of
Students

Average
Proficiency

Percent of
Students

Avorego
Proficiency

10 (3.0)
14(10.3)

2 (5.3)
8 (6.0)

10 (3.8)

13 (3.5)

*

258 (4.1)!
(")

248(13.9)!

(")
253 (7.3)1

ass (34
239 %SR

70 (4.4)
55(11.2)
89 (5.8)
79 (7.7)
58(10.1)

es (51.3)

01 (47)

261 (1.8)
272 (3.8)
253 (3.0)
268 (3.4)
259 (3.6)

252 (1.3)
259 (2.0)

24 (3.3) 255 (1.9) tIS (44) 267 (1.1)
0 (3.0) 0 (0.0) OS (5.9) 258 (1.1)

15 (3.0) 266 (2.6) 50 (4.9) 265 (1.7)
0 (0.0) 0 (0.0) 53 (3.7) 269 (1.2)

21 (0.2) 259 (1.5) 71 (0.2) 259 (0.9)
0 (0.0) 0 (0.0) 17 (0.1) 233 (2.1)
8 (1.9) 249 (2.7)1 59 (4.6) 256 (2.1)

18 (3.3) 252 OA 68 (5.0) 238 (1.8)
0 (0.0) 0 (0.0) 74 (0.2) 253 (0.8)

27 (1.9) 289 (1.1) er (Ls) 272 (1.0)
14 (33) 284 On 43 (5.1) ZS (2.2)
17 (2.5) 2118 (23) 82 (5.3) 208 (1.3)
37 (3.9) 279 (1.4) 53 (4.8) 277 (1.7)
33 (3.9) 253 (1.5) 49 (5.0) 259 (1.5)
14 (3.3) 236 (2.9)1 54 (5.8) 250 (1.8)
4 (1.8) 255 (25)1 SO (4.4) 261 (23)

13 (2.5) 267 (2.4) 56 (4.8) 267 (1.7)
29 (4.8) 278 (1A) 47 (543) 279 (1.3)
31 (2.8) 277 (12) 63 (2.8) 2112 (0.8)

39 (3.1) 278 (1.9) 49 (2.0) 272 (12)
3 (OS) 278 (5.1) 39 (0.8) 274 (0.8)
0 (0.0) 0 (0.0) 52 (4.8) 270 (1.7)

18 (0.9) 253 (1.8) 70 ().9) 255 (0.9)
3 (1.2) 274 (1.8)1 53 (6 4) 270 (15)

17 (3.3) 243 (2.3) 75 (43) 251 (1.1)
37 (2.5) 280 (25) 50 (2.3) 282 (1.2)
10 (2.2) 267 (2.5)1 63 (4.2) 264 (1.2)
22 (3.5) 258 (3.2) 59 (5.2) 205 (14)
13 (3.1) 289 (43)1 811 (4.1) 271 (12)
7 (V) (2.431 67 (4.3) 285 (14)
0 (0.0) 0 (0.0) 03 (1.4) 259 (0.7)
9 (2.8) 202 (3.3)1 59 (5.3) 257 (1.9)

11 (1.7) 247 (2.7) 60 (4.3) 261 (1,7)
19 (4.0) 255 (1.0)1 70 (4.8) 255 (1.2)
24 (3.2) 278 (1.3) 60 (4.1) 277 (1.3)
27 (0.8) 276 (1.1) 73 (0.8) 273 (0.8)

28 (0.1) 234 (1.3) 74 (0.1) 230 (0.7)
19 (0.2) 207 (0.0) 81 (0.2) 220 (OA)

The standard enors cif the estimated percentages and proficiencies appear in parentheses. lt can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
fox the sample. ***sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 12.5 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Seale by Type of Community

GRADE a
PUBLIC SCHOOLS

Laval 200 Leval 260

Atarantegad

Mon
Diaadvantaged

Urban Extrema Rural Other

Advantaged
Urban

Disadvantaged
Urban [straw Rural Other

RATION 100 (0.0) 95 (1.5)1 97 (2.8)1 07 (1.0) 83 (4.6)1 48 (5.0)1 58 (6.2)1 64 (2.3)
Northeast 100 (0.0) 93 (2.7)1 *** (") 99 (0.8) 82 (9,5)1 39(11.9)1 " (") 76 (4.4)
Southeast 0 (0.0) " (") 90(13.5)1 94 (2.2) 0 (0.0) "' (") 48(17.4)1 53 (3.9)
Central ' (") 92 (3.0)1 "'" (") 99 (0.9) "" (") 31 (8.7)1 "1' (") 73 (4.2)
West 100 (0.0) 96 (2.0p 98 (1.3)1 98 (1.7) 83 (3.3)1 57 (8.0)1 52(12.8)1 62 (5.0)

81A1131
Alabama SO gasp se (1.7)1 se tzsy 96 ti IP 07 WA) 42 (5.7)1 4 3 02p 53 (21)
Agra* CO 03.4$ 95 (1.7p es fees W (0.7) 00 (2.3) 46 (5.7)1 43 (33) 61 (3.0)
Alltataas Se (1.1) VI (4.1) 011 (0.7) 07 (0.5) 73 (4.0) 94 (6.4)1 57 (15) 59 (2.0)
Caldortila 100 (0.4)1 02 (2.7) 0 (3.0) 96 (03) 60 (as)1 37 (asp 0 (0.0) 56 (2.4)
Colorado 100 (0.2) 97 (2.3)1 99 (0.5) 99 (03) 95 (2.2) 47 (4.7$ 73 (5.2) 70 (2.6)
Connecticut 100 (0.1) 91 (2.5) 0 (0.0) 99 (0.5) 89 (1.9) 32 (4.5) 0 (0.0) 74 (1.6)
Delaware 99 (0.9) 0 (0.0) 98 (0.5) 97 (0.6) 82 (5.0) 0 (0.0) 60 (2.9) 58 (1.4)
District ot Columbia 98 (1.0) 82 (1.3) 0 (0.0) 90 (2.2) 54 (2.1) 16 (1.2) 0 (0.0) 25 (4.0)
Florida 99 (0.7)1 92 (1.5) 96 (1.5)1 96 (1.1) 75 (2.8)1 33 (3.4) 48 (3.7)1 56 (2.6)

Gain* lap 40.3! 95 (3.2)1 94 (1.* 98 (0.7) 83 (2.1)1 43 (5.4)1 51 (3.1) 57 (2.5)
1111W411 96 (1.0) 85 (2.5) 0 (0.0) 96 (OA) 88 (2.0) 2.-: (2.7) 0 (0.0) 51 (1.3)
6300 4"le V") ". (14) leo (02) Se (03) *** (...) *** (.") 17 (13) 00 (1.3)
Nina* *00 PP eg (33) alio (LOY a (an 00 (3-0) 34 (3-3) 70 (53)1 00 (3.1)
Indiana 80 (0.4)1 98 (3.9)1 GO (0A) SO (0.3) 84 (3.5)1 30 (8.1)1 71 (4.5) 73 (2.0)
Iowa 100 (0.0) 98 (1.0)1 100 (0.1) 100 (0.2) 95 (2.6)1 59 (6.5)1 86 (1.7) 84 (2.0)
Kentucky 99 (0.8)1 96 (1.5)1 98 (0.9) 98 (0.5) 69 (5.0)1 42 (3.3)1 54 (2.7) 60 (2.1)

Louisiana 98 (1.3)1 88 (3.0) 91 (2.5)1 97 (0.8) 71 (4.9)1 29 (5.6) 29 (4.3)1 48 (2.7)
Maryland 99 (0.7) 88 (2.9) 95 (2.4)1 96 (0.8) 77 (4.2) 26 (5.5) 55 (4.6)1 63 (3.1)
Michigan 100 (0.1)1 91 (3.2)1 99 (0.4) 99 (0.5) 88 (2.1)1 27 (6.4)1 73 (3.3) 72 (2.5)

8,1111011111018 OR (OM 0 (3.0) 100 (0.3) 100 (02) 62 (1.5) 0 (MO) 64 (1a) is (1.7)
61011106 4" (a") 0 (0.0) 100 (0.3) 120 (0.1) ("") 0 (0.0) 68 (24) 89 (0.9)

14101116.4
, WO PA "a" en 400 (0.1) 3$ (03) 00 (43) aaa ri se (23) Tr (1A)
Nom tboapilare 400 (QM 0 (0.0) 400 (0.9) 100 (0.2) 83 (4.2) 0 (0.0) 81 (5.2) SO (1.2)

Shwa Jimmy 400 (0.2) 93 (1.7) 0 (0.0) OS (OA) 88 (2.1) 30 (4.5) 0 (0.0) 74 (2.5)
NSW MOXICID 100 (0.0) 97 (1.2) 97 (1.0) 97 (0.6) 92 (4.8) 58 (6.4) 54 (3.6) 54 (1.5)
New York 100 (0.0) 90 (2.0) 100 (0.0) 99 (0.5) 95 (2.7)1 31 (3.6) 80 (6.11' 75 (2,1)
North Caroilna 95 (2.4)1 89 (8.3)1 92 (1.2) 95 (0.6) 70 (9.4)1 40(14.8)1 41 (3.7) 50 (1.6)
North Dakota 100 (0.0) " (") 99 (0.5) 100 (0.2) 93 (3.2) ' (***) 86 (3.2) 20 (13)
Ohio 100 (0,5)1 92 (2.3) 99 (0.7)1 99 (0.3) 87 (2.9)1 as (5.1) 74 (4.7)1 67 (1.8)

Olashom, 43),(04* al pap Art 41.0) 00 (OA) GO (2.7)1 46 (4.7)1 (63 (4.8) 80 (2.1)
40,2p ea (to - ,ee Ito ,se go et (34) 63 (4.0)1 72 (53) 76 (11)

Penewitiras 95 'fie) Ot (23)1 400 (03)1 22 (03) 92 (22) 39 (3.5)1 74 (4.1)1 72 (2.1)

SAM* 101b0 le #3.3) ,se 423) 0 0,a) ea (03) 70 (12) 42 (4.5) 0 (0.0) so (1.1)
Tlaall10 100 40). 98 (1.2)1 GO (14)1 07 41.0) ea pay as pow es (5.1)1 se (24)
Virginia 100 (0.4) 95 (3.3)1 94 (1.9) 98 (0.5) 83 (2.6) 40 (5.5)1 44 (2.8) 61 (2.3)

West Virginia 0 (0.0) 99 (0.7)1 98 (1.0)1 98 (0.5) 0 (0.0) 62 (4.7)1 58 (2.2)1 55 (1.0)
Wisconsin 100 (0.0) 91 (3.0)1 100 (0.0) 100 (0.2) 92 (2.8)1 37 (5.8)1 90 (1.8) 82 (1.6)
Wyoming 0 (0.0) 0 (0.0) 100 (0.2) 100 (0.2) 0 (0.0) 0 (0.0) 84 (1.7) 81 (1.4)

Wil4,1-climir! ,
4114`

144,100 ,: .,

St8Ali'

,412 (2.4)
, ,

`-'.111 (34)

.6i (4,2)
29'41.7)

0 (0.0)
0 (0.0)

0 (0.0)
0 (am

31 (1.7)
4 (0.9)

27 (1.1)
12 (1.0)

The standard errors of the estimated poescentsges appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus cr minus two standard errors of the estimate for the
sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. However,

99.5 percent and greater were rounded to 100 percent and poercentages less than 0.5 percent weTe rounded to 0 percent
ons of mathematics proficiency at the four anchor levels are found in Chapter One. "Sample size insufficient to permit

reliable estimate. There were fewer than 62 students. ! Interpret with caution - the nature of the sample does not allow accurate
determination of the variability of this estimated statistic-

I `

o.
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TABLE 12.5 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Scale by Type of Community (continued)

GRADE II
PUBLIC SCHOOLS

Laval 300 Level 350

AO/waged
Ikben

Disadvantaged
Urban Extrew Rural Other

Advantaged
Urban

Disa &Waged
Urban Extreme Rural Other

RAT/ON 26 (4.8)1 7 (2.1)1 6 (2.3)1 12 (12) 1 (1.3)1 0 (0.3)1 0 (0.0) 0 (0.1)
Northeast 22 (8.7)1 6 (4.2)1 *** (***) 18 (2.6) 0 (0.9)1 0 (0.0) e" ("") 0 (0.6)
Southeast 0 (0.0) *** (e") 4 (4.2)1 9 (1.9) 0 (0.0) ""' ("e) 0 (0.0) 0 (0.0)
Central ..... (.) 1 mop - (-) 13 (2.9) e" (e") 0 (0.0) "" (") 0 (0.3)
West 31 (3.1)1 9 (3.5)1 6 (4.01 10 (.8) 2 (3.5)1 0 (0.6)1 0 (0.0) 0 (0.0)

*TAM
Alabama 19 (3.5y 6 ply 3 (1.3); 6 (0.7) o (0.3)1 0 am 0 (0.0) 0 (0.1)
Arizona 1$ (3.5)1 4 (1.8)1 3 (1.7)1 9 (14) o (0.2y 0 (asp 0 Am o (0.1)
Arianias 19 (4.5)1 2 (0.9)1 4 (1.2) (1.0) 0 (0.4y 0 (0.o) 0 Am 0 tom
Caldornla 25 (35)1 4 (1.6)1 0 (0.0) 9 (1.2) 1 (0.4)1 0 (0.0) 0 (0.0) 0 (0.1)
Colorado 24 (1.8) 3 (3.2)1 10 (2.6) 12 (1.1) 0 (0.2) 0 (0.0) 0 (0.0) 0 (0.0)
Connecticut 31 (2.0) 2 (1.0) 0 (0.0) 15 (1.2) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.1)
De loware 36 (3.2) 0 (0.0) 8 (1.8) 12 (1.2) 2 (1.4) 0 (0.0) 0 (0.0) 0 (0.2)
District of Columbia 12 (2.7) 1 (0.4) 0 (0.0) 1 (0.8) 1 (0.9) 0 (0.0) 0 (0.0) 0 (0.4)
Florida 18 (2.5)1 3 (1.1) 6 (2.6)1 11 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Georgia 24 (4.1p 2 (V)1 8 (1.8) 9 (1.1) 1 (0.7)1 0 (0.0) o (0.2) 0 (0.1)
Hawaii 23 (3.5) 2 (0.7) 0 (0.0) 11 (0.5) 0 (0.8) 0 (0.0) 0 (0.0) 0 (02)
Idaho 4" (.") 4" (144) 11 (1.1) 16 (1.1) ... (***) ". (6") 0 (OA) 0 (M)
MOOS 26 (3.0) 2 (1.0) 10 (2.3)1 10 (1.11) 1 (0.4) 0 (0.0) 0 (0.0) 0 (0,2)
Indiana 25 (5.5)1 2 (1.1); 12 (2.4) 14 (1.3) 1 (0.7)1 0 (0.0) 0 (0.1) 0 (0,1)
lowa 43 (8.6)1 10 (2.8)1 19 (2.1) 21 (2.1) 3 (2.1)i 0 (0.0) 0 (0.2) 0 (0.2)
Kentucky 16 (2.4)1 5 (2.2)1 5 (1.1) 9 (1.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Louisiana 14 (2.8)1 2 (0.8) 1 (0.4)1 4 (0.8) 0 (0.5)1 0 (0.01 0 (0.0) 0 (0.0)
Maryland 27 (3.2) 2 (1.2) 7 (3.8)1 13 (1.8) 1 (0.5) 0 (0.0) 0 (0.5)1 0 (0.1)
Michigan 27 (3.3)1 1 (0.7)1 12 (3.8) 13 (1.5) 0 (0.3)1 0 (0.0) 0 (0.2) 0 (0.0)
Minnasoti 22 (2.3) 0 (0.0) 18 (2.1) 23 (1.9) 0 (0.3) 0 (0.0) 0 (0.4) 0 (002)
Montana 4" (444) 0 (0.0) 15 (1.7) 26 (1.7) 444 () 0 (0.0) 0 (0.1) 0 (0.2)
Nabrasica 31 (3.2) 44* (4") 21 (2.9) 18 (14) 0 (0.3) "4 (4") 0 (0.3) 0 (0.3)
Now Hampshire 27 (3.3) 0 (0.0) 24 (7.8) 17 (1.1) 1 (0.8) 0 (0.0) 0 (0.0) 0 (0.2)
New army 33 (4.7) 1 (05) 0 (0.0) 16 (1.7) 1 (03) 0 (0.0) 0 (0.0) 0 (0.1)
New Mexico 31(12.6) 7 (2.7) 3 (0.9) 8 (0.8) 0 (0.0) 0 (0.0) 0 (0.2) 0 (0.1)
New York 25 (3.1)1 8 (2.3) 22 (4.0)1 14 (1.4) 1 (0.3)1 0 (0.1) 0 (0.0) 0 (0.2)
North Carolina 22 (4.5)1 7 (4.0)1 3 (1.4) 7 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
North Dakota 30 (5.6) "- (e") 24 (3.0) 24 (2.3) 1 (1.4) e" (e") 0 (0.2) 1 (0.7)
Ohio 22 (2.8)1 5 (1.7) 10 (2.0)1 12 (1.2) 0 (0.3)1 0 (0.0) 0 (0.2)1 0 (0.1)
Oklahoma 20 (3.8)1 . 3 (1.0)1 6 (2.4) 11 (1.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Orson 28 (35)1 111 (2.5)1 19 (4.7)1 17 (1.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Pannervania 34 (4.2) 8 (2.5p 13 (2.4)1 13 (14) 1 (0.5) 0 (0.0) 0 (0.0) 0 P*1)
Rhode Island 24 (2.2) 6 (1.7) 0 (0.0) 10 (1.1) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)
Taus 20 (3.3)1 6 (1.3)1 10 (2.5)1 9 (1.1) 0 (0.3); 0 (0.0) 0 (0.0) 0 (0.1)
Virginia 30 (4.9) 4 (2.0)1 5 (1.7) 12 (1.5) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.1)
West Virginia 0 (0.0) 5 (1.3)1 5 (0.9)1 8 (0.9) 0 (0.0) 0 (0.2)1 0 (0.0) 0 (0.0)
Wisconsin 34 (74)1 3 (1.8)1 18 (1.8) 22 (1.9) 2 (1.4)1 0 (0.2)1 0 (0.0) 0 (0.2)
Wyornlng

i'IRRITORTS9

0 (0.0) 0 (0.0) 17 (1.7) 15 (0.9) 0 (0.0) 0 (0.0) 0 (0.1) 0 (0.1)

Guam 0 (0.0) 0 (0.0) 4 (1.0) 2 (0.4) 0 (0.0) 0 (0.0) 0 (0.1) 0 (0.1)
Virgin calands 0 (0.il) 0 (0.0) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
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TABLE 12.6

GRADE 8
PUBLIC SCHOOLS

Average Profickncy in Mathematics Content Areas by Type of Community

hdeentegan:

Urban

Numbers and Operations

Disadvantaged

Urban Extrema Run/ I Other
Advantaged

Urban
Dineftantaged

Wean Extreme Rural Other

NATION 283 (3.2)1
Northeast 262 (63)1
Southeast 0 (0.0)
Central
West 284 (3.6)1

MATES
Pdabama 273 (4.9)1
Arizona 279 (2.4$
Mains= 275 *op
California 279 (4.0)1
Colorado 281 (1.8)
Connecticut 288 1,1.5)

Delaware 287 (1.9)
District of Columbia 262 (2.5)
Florida 274 (1.7)1

Georgia 207 (2.5)!
274 (3.4)

Idaho 4ido rib)

Minds 265 (23)
Indiana 262 (44)!
lowa 298 (5.9)1
Kentucky 270 (3.9
Louisiana 270 (3.9)1
Maryland 278 (3.6)
Michigan 286 (2.0)1
Minnesota 250 (1.9)
Montana 444 codi

Nebraska 288 (4.0)
NOW Hampshire 260 (43)
New Jersey 259 (23)
New Mexico 285 (4.7)
New York 281 (2.2)1
North Carolina 276 (83)1
North Dakota 289 (2.9)
Ohio 283 (3.1)1

Oldshoma 202 (2.5p
onloon 279 (3.5)1
PennsylvaNa 201 (2.2)
Rhode Island 278 (2.0)
Tens 276 (2.5)1
Virginia 288 (3.6)
West Virginia 0 (0.0)
Wisconsin 291 (2.5)1
Wyoming 0 (0.0)

11111117011120

Otarr, 0 (0.0)
Wain islands 0 (ILO)

255 (3.1)1

251 (7.2)1
...

245 (2.2)1

260 (5.4)1

253 (3.2$
253 (3.4$
240 (5.0)1
240 (44$
250 (4.8)1

242 (3.8)
O (0.0)

233 (0.8)
247 (2.5)
251 (4.8)1
241 (2.1)

244 (5.0)
249 (5.2$
267 (3.2)1

252 (2.8)1
245 (3.2)
240 (3.7)
241 (3.8)1

O (0.0)
O (0.0)ri
O (0.0)

2415 (2.2)
258 (2.7)
243 (2.4)
250 (6.3)1

247 (3.3)
256 (23)1
201 (1.9)1
950 4$$
240 (1.9)
293 (25)1
252 (2.9)1
263 (2.1)1

249 (3.5)1
0 (0,0)

O (0.0)
O (0.0)

258 (4.3)1 266 (1.9) 281 (3.2)1 242 (4.9)1 254 (42)! 257 (2.4)
(.4.) 274 (3.7) 279 (6.8)1 238(13.6)1 (...) 268 (8.5)

254 (9.8)1 259 (3.3) 0 (0.0) cp..) 241(17.1)1 248 (4.0)
(...) 273 (3.5) (...) 228 (5.9)1 .... (~1 268 (4.3)

254 (6.8)1 262 (3.5) 283 (2.7)1 250 (8.9)I 254 (4.6)1 255 (4.2)

252 (3.0)1 253 (1.3) 284 (5.1)1 234 (4.4)1 240 (4.7)1 243 (2.1)
24$ (5.3$ 234 (2.0) 270 (11)1 203 (3.9)1 246 (4.5)1 293 (22)
961 (14) 244) (1.0) 1017 (5.7)1 231 too 254 (32) 25$ (1.5)

0 (0.0) OD (1.8) 27$ (3.0$ 237 (4.4)1 (0.0) 252 (2.1)
269 (2.4) 267 (1.7) 278 (2.5) 245 (5.2)1 253 (2.9) 264 (2.0)

0 (0.0) 273 (1.3) 286 (2.3) 231 (3.8) 0 (0.0) 268 (2.1)
264 (1.8) 283 (1.0) 286 (3.0) 0 (0.0) 258 (22) 254 (1.1)

0 (0.0) 240 (2.2) 248 (3.8) 214 (1.0) 0 (0.0) 224 (2.4)
254 (2.8)1 261 (1.9) 267 (2.8)1 235 (3.0) 250 (2.7)1 252 (2.5)
257 (22) 200 (15) 260 (33)1 230 (5.)1 24$ (2.7) 250

0 (10) 2511 (1.1) MI (2.3) 230 (23) o (0o) 252 ('3)
272 (4.i) 05 (1.2) tin ' ("1 257 (14) 270 (13)
140 (33)1 206 (2.2) 270 (3.9) 225 (5.4) 204 (4.3)1 (2.8)
214) (2.41) 02 (1 4) 270 (54 240 PM 262 (3.2) 204 (1.7)
283 (1.5) 281 (1.8) 303 (5.9)1 252 (3.0)1 277 (2.5) 278 (2.3)
257 (2.0) 283 (1.6) 253 (3.4)1 241 (3.9)1 250 (2.3) 255 (1.6)
245 (2.9)1 256 (1.7) 255 (4.1)1 227 (4.9) 231 (3.7)1 248 (2.1)
259 (3.8)1 284 (2.1) 274 (4.3) 221 (4.9) 255 (5.4)1 257 (2.9)
270 (2.7) 271 (1.8) 281 (3.0)1 225 (4.4)1 264 (3.3) 263 (2.1)
200 (2.1)
260(1.7)

282 (14)
213 (1.1)

272(2.1)
(...)

0 (0.0)
0 (0.0)

272 (2.2)
275 (23)

VS (1.7)
232 (12)

240 (14) 275 (1.2) '231 (3.0) ri 2711 (3.0) 270 (13)
(5.2) 275 (1.1) 263 (5S) 0 tam Z10 (1A) 0/3 (1.4)

0 (t1.0) (1.9) 03 (4.3) 224 (3.4) 0 (0.0) 208 (2.0)
254 (2.2) 257 (1.0) 289 (5.2) 255 (5.4) 250 (2.6) 251 (1.0)
275 (4.0)1 272 (1.6) 283 (3.2)1 229 (3.5) 289 (3.0)1 264 (1.9)
250 (2.2) 255 11.2) 280 (7.3)1 233(10.8)1 233 (2.8) 243 (1-3)
285 (2.3) 288 (1.2) 283 (3.7) 279 (3.7) 280 (2.4)
272 (2.7)1 269 (1.2) 276 (2.8)1 234 (4.9) 285 (3.9)1 280 (1.5)
263 (3.3) 209 (1.5) ;00 OLOY 244 (4.4)1 251 (3.5) 200 (1.8)
273 (44)1 223 (1.3) 410 (3.0$ 265 (4.5)1 204 (5.4)I 202 (1.4)
270 (2.7)1 270 (1A) 240 (43) 237 174)1 ,000 (42Y 41.0)

0 (0.0) 203 (0.7) 270 41.41) 230 OW 0 (n) 2$4 (13)
237(33)1 201 (1.8) 273 (33)1 230 pop 2S8 (4.5)1 232 (1.0)
253 (2.3) 284 (1.7) 280 (4.3) 237 (6.1)1 241 (3.9) 258 (2.0)
250 (1.3)1 259 (1.2) 0 (0.0) 252 (3.1)1 254 (1.8)1 252 (1.8)
282 (1.1) 280 (1.4) 288 (5.0)1 229 (4.8)1 279 (2.4) 276 (1.7)
278 (1.4) 276 (1,0) 0 (0.0) 0 (0.0) 274 (1.8) 271 (1.3)

24$ (1.5) 233 #3.$) 0 0.0) gm (13) 227 (1.2)
217 (13) 222 (116) (OA) 0 (0k) 206 (3.3) 210 (14)

The standard errors of the estimated
population of interest, the value for
sample. Descriptions of the content
There were fewer than 62 students. f
variability of this estimated statistic.

proficiencies appear in parentheiez. It can be said with 95 percent certainty that for each
ex whole population is within_p_lus or minus two standard errors of the estimate for the

area scales are Tound in Chapter Thrft. ***Sample size insufficient to permit reliable estimate.
Interpret with caution - the nature of the sample does not allow accurate determination of the
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TABLE 12.6 Average Proficiency in Mathematics Content Areas by Type of Community
(continued)

GRADE 8
Punic SCHOOLS

Geometry Data Analysis, Statistics, and Probability

Advantaged
wain

DiewArantaged
Mar. Extreme Rural

i

Oath.
Athrmtaged

Urban
.

Dthethentaged
Urban

1

1 Extreme Rural [ Other

NATION 277 (5.2)1 248 (3.7)1 253 (4,5)1 259 (1.7) 2a5 (4.8)1 247 (4.6)1 257 (5.0)1 261 (2.2)
Northeag 275 (9.6)1 242(13.5)1 ". (***) 272 (3.3) 282 (85)1 245(11.8)1 *** (*") 277 (3.9)
Southeast 0 (0.0) *** ("*) 244(18.4)1 249 (2.7) 0 (0.0) '"" (***) 245(13.7)1 251 (3.8)
Central *4-* ("*) 236 (6.7)1 *** (***) 264 (3.7) (***) 231 (5.0)1 *** () 267 (4.1)
West 279 (8.9)1 256 (4.5)1 252 (9.4)1 258 (3.4) 288 (4.1)1 255 (8.3)1 2.53 (8.8)1 259 (4.2)

WAITS
Alabama 205 (4.5)1 243 (3.3)1 241 (4.1)1 245 (1.7) 271 (53)1 241 ts,.sy 241 (4.7)4 251 (24)
Arizona 118 (2.0$ 240 (3.5)1 247 (5.1)1 256 (1.9) 278 (2.1)1 247 (4.80 240 (73)1 258 (2.4)
Alican3a3 271 (5.7$ 237 (53)1 262 (2.0) 254 (1.3) 274 (7.11)1 231 (69)1 253 (2,4) 255 (13)
C Miforma 270 (3.5)1 243 (4.1)1 0 (0.0) 255 (12) WO (4.2)1 230 (s.ap 0 gm 254 p.m
Colorado 278 (1.8) 248 (4.6)1 265 (3.0) 263 (1.7) 281 (2.0) 248 (5.1)1 269 (3.4) 267 (2.0)
Connecticut 281 (1.6) 237 (2.3) 0 (0.0) 266 (1.4) 289 (2.0) 232 (4.1) 0 (0.0) 272 (13)
Delaware 279 (2.9) 0 (0.0) 254 (2.0) 254 (0.9) 287 (2.8) 0 (0.0) 258 (1.7) 259 (12)
District ot Columbia 257 (1.8) 222 (1.1) 0 (0.0) 230 (2$) 256 (4.0) 213 (1.2) 0 (0.0) 225 (2.9)
Florida 266 (2.7)1 235 (1.8) 245 (3.9)1 252 (2.0) 273 (3.0)1 235 (2.9) 248 (2.6)1 256 (2.6)
Georgia 263 (2.5)1 243 (5.2)1 250 (34) 255 (1,6) 293 (2.9)1 246 (4.3)1 263 (23) 258 (2.0)
Hawaii 270 (3.0) 235 (1.6) 0 ((L0) 253 (0.9) 207 (39) 220 (2.3) 0 (0.0) 248 (1.1)
Idaho (*) () 267 (13) 209 (1.1) " ri - (-) 271 (1.3) 274 (1.3)
Minds 27$ (2.8) 236 (4.3) 258 (22)1 257 (2.3) 265 (3.4) 231 (8.7) 206 (5.2)1 205 (2.5)
hyaena 277 (4.0)1 24$ (3.9)1 263 (2.5) 265 (1.3) 2113 (4.6)1 240 (6.7)1 280 (3.2) 271 (1.0)
lows 292 (4.8)1 256 (2.2)1 275 (1.9) 274 (1.8) 296 (3.7)1 259 (3.9)1 281 (1.7) 280 (2.1)
Kentucky 263 (3.0)1 242 (3.7)1 250 (1.9) 255 (1.6) 274 (4.3)1 244 (33)1 253 (1,7) MO (1.7)
Louisiana 265 (3.7)1 230 (4.1) 231 (3.0)1 246 (1.9) 268 (4.8)1 227 (4.8) 231 (42)1 248 (2.3)
Maryland 274 (4.0) 228 (3.4) 250 (2.1)1 256 (2.4) 277 (3.4) 231 (4.9) 253 (4.6)1 262 (23)
Michigan 276 (2.1)1 237 (4.2)1 2e6 (2.4) 264 (1.7) 285 (23)1 226 (4.7)1 269 (4.0) 268 (2.1)
Minnesota 273 (1.6) 0 (0.0) 273 (2.1) 270 (1.6) 262 Me) 0 (0.0) 27e (1.7) 282 (12)
Uentans *** (") 0 (0.0) 270 (11) 201 (1.1) "I' ri 0 (0.0) 210 (22) 204 (0-0)
Nebraska 279 (2.5) " () 270 (22) 270 (1.4) 227 (3.9) """ ri 262 (19) 274 (1.4)
New Hampshire 261 (40) o (0.0) 278 (4.3) 212 (1.0) 2$1 (39) 0 (0.0) 263 (5.7) 277 (1.0)
Nom Jersey 261 (3.4) 237 (12.9) 0 (0.0) 206 (1.0) 269 (2.8) 230 (3.8) 0 (0.0) 271 (2.1)
New Mexico 281 (3.6) 258 (2.8) 256 (13) 255 (1.3) 287 (4.9) 249 (4.6) 248 (2.7) 251 (1.3)
New York 278 (2.8)1 237 (2.6) 278 (4.3)1 268 (1.6) 287 (2.9)1 235 (3.1) 279 (3.2)1 274 (2.1)
North Carolina 265 (6.6)1 242(11.7)1 241 (2.7) 251 (1.3) 267 (6.9)1 233(13.5)1 241 (3.0) 249 (1.5)
North Dakota 284 (2.4) *** (***) 277 (2,5) 278 (1.6) 293 (32) ''" () 283 (3.3) 287 (1.7)
Ohlo 277 (2.8)1 238 (3.7) 262 (2.7)1 260 (1.4) 284 (3.0)1 238 (5.0) 270 (3.7)1 267 (1.4)
Oklahoma 277 (2.5)1 246 (2.9$ 253 (34) 201 (1.7) 286 (42)1 249 (5.0)1 255 (4.8) 205 (1.7)
*won 260 (22)1 201 (3.5)1 206 (3.5)1 269 (12) 262 (3.1)1 201 (2.7)1 271 MO 274 (1.5)
Parmsylvanla 264 (3.2) 242 (6.2)1 207 (3.7)1 285 (1.5) 262 (22) 242 (8.5)1 271 (22$ 209 (1.6)
Rhoda island 274 (2.3) 241 (2.2) 0 (0.0) 255 (0.8) 276 (12) 238 (3.2) 0 (0.0) 258 (DM
Texas 270 (2,0)1 245 (2.3)1 260 (3.2)1 257 (1.9) 260 (3.0)1 240 (3.2)1 250 (4.5)1 250 (2.6)
Virginia 281 (4.0) 232 (52)1 243 (3.1) 257 (1.9) 286 (4.1) 243 (6.7)1 245 (3.6) 260 (2.1)
West Virginia 0 (0.0) 257 (2.9)1 252 (1.3)1 254 (1.2) 0 (0.0) 258 (2.5)1 254 (1.6)1 258 (1.6)
Wisconsin 286 (5.2)1 238 (3.9)1 276 (1.8) 275 (1.4) 209 (4.0)1 242 (.. 6)1 282 (1.7) 279 (1.4)
Wyomlng 0 (0.0) 0 (0.0) 274 (1.4) 270 (0.7) 0 (0.0) 0 (0,0) 278 (1.5) 274 (0.9)

MOTOR=
Guam 0 (0.0) 0 gm 241 (2A) 234 (0.2) 0 (0.0) 0 (0.01 210 (2.0) 212 (1.0)
Viroln Monet 0 (0.0) 0 (0.0) 215 (2.0) 224 (0.8) 0 (0.0) 0 M() 179 (1.8) 200 (1.4)
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TABLE 12.6 Average Proficiency in Mathematics Content Areas by Type of Community
(continued)

GRADE 8
PUBUC SCHOOLS

Algebra and Roc:thins

Advantaged
urboi,

Disadvantaged
Urban

Extreme
Rural Oder

NATION 277 (4.8)1 247 (3.2)1 ns (4.8)1 260 (1.7)
Northeast 273(10.1)1 243(12.8)1 41. ("s) 271 (3.4)
Southeast 0 (0.0) *** ("*) 251(14.7)1 255 (3.0)

Central *" (m) 234 (4.7)1 *** () 265 (2.8)
West 279 (2.9)1 254 (4.6)1 251 (8.5)1 258 (3.5)

*TAM
Alabama 203 (4.7p 245 (3.7)1 245 tasy 251 (2.1)
Arizona 271 (2.2$ 245 (4.1y 245 (0.4$ 253 (2.1)
Arkansas 262 (54$ 235 (8431 250 (2.'41) 255 (14)
Ca klarnia 277 pap 242 asp a (3.0) 250 (1.6)
Colorado 278 (2.0) 246 (4.6)1 263 (3.1) 264 (1.9)
Connecticut 284 (1.6) 237 (3.3) 0 (0.0) 267 (1.5)
Delaware 280 (2.5) 0 (0.0) 256 (1.9) 258 (1.1)
District of Columbia 262 (2.9) 228 (1.4) 0 (0.0) 237 (3.1)
Florida 272 (2.4)1 239 (3.2) 247 (3.1)1 257 (2.2)
Georgia 287 (2.ey 244 is.sp 250 (3.0) 255 (1.3)
Hemel 20? (2.2) 235 (1.7) 0 (OA) 250 (1.0)
Warm 44* (441 4** (4") 205 (1.5) 270 (1.1)
minas 270 (tA) 230 (4.6) 283 (4.12 213 (2.3)
Indiana 200 (4.0$ 211 (0.11$ 265 (3.0) 213 OA
Iowa 292 (6.4)1 257 (2.8)1 274 (1.3) 274 (1.8)
Kentucky 270 (2.7)1 248 (3.1)1 252 (1.2) 258 (1.5)
Louisiana 267 (3.9)1 235 (3.9) 236 (2.6)1 249 (2.1)
Maryland 281 (4.2) 236 (3.9) 255 (2.0)1 263 (2.5)
Michigan 282 (2.8)1 239 (3.1)1 266 (1.9) 267 (1.9)

khnnasots 276 (2.2) 0 (0.0) 273 (IA) 217 (4.3)
Montana 4** (") 0 (0.0) 274 (1.11) 200 (1.1)
Nebraska 221 (2.2) 4** (4**) 273 (2.2) 209 (14)
New Hampshire 277 VA) 0 (0.0) 278 (5.5) 272 (OA)
New Jersey 265 (2.8) 237 (2.6) 0 (0.0) 202 (1.6)
New Mexico 284 (4.5) 256 (3.9) 252 (2.1) 255 (1.1)
New York 277 (2.5)1 241 (2.1) 270 (3.8)1 268 (1.6)
North Carolina 271 (7.1)1 242(12.0)1 246 (2.4) 252 (1.0)
North Dakota 279 (2.4) (***) 273 (2.4) 277 (1.4)
Ohio 278 (2.5)1 243 (3.7) 265 (2.3)1 262 (1.1)
CNdshoina 278 (34$ 251 (2.1* m (2s) 234 (1.5)
Omen SI (2.30 25013.59 267 (4.69 296 (1.4)
Pannell yenta 200 (2.8) 245 0.9$ 200 (3.11 203 (15)
Rhode Island 277 (2.4) 240 (2.11) 0 (0.0) 200 (1.1)
Una 275 (20 244 (2.019 264 (9.79 255 (2.2)
Virginia 283 (3.9) 243 (4.8)1 249 (3.2) 262 (1.8)
West Virginia 0 (0.0) 256 (2.4)1 253 (1.6)1 253 (1.3)

Wisconsin 288 (3.7)1 241 (4.3)1 273 (1.9) 272 (1.4)

Wyoming
letiiffOlote"

0 (0.0) 0 (0.0) 273 (1.5) 71 (1.1)

Guam 0 (0.0) 0 (110) 234 (11) ZS OA
Virgin Wands 0 (0.0) 0 (00) 205 (1.2)" 221 (OA)
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TABLE 12:, I Average Mathematics Proficiency by Parents' Ifighest Level of Education

GRADE I
PUBLiC SCHOOLS

D4d Not Finish High
School Graduated High School

Some Mention After
High School Gradated College

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

_..

Average
Proficiency

Percent of
Students

Average
Proficiency

RATION 10 (0.8) 243 (2.0) 25 (1.2) 254 (1.5) 17 (0.9) 266 (1.7) 39 (1.9) 274 (1.6)

Northeast 7 (2.2) frir ("4) 23 (3.3) 258 (2.3) 15 (3.0) 268 (2.4) 49 (5.8) 282 (3.6)
Southeast 14 (2.1) 237 (3.3) 27 (1.6) 245 (4.1) 18 (1.7) 260 (3.7) 32 (3.3) 269 (3.8)

Central 7 (0.9) (") 33 (2.1) 261 (23) 19 (0.9) 270 (3.6) 35 (1.8) 273 (3.5)

West 10 (1.3) 246 (4.4) 19 (2.5) 250 (2.2) 16 (1.2) 268 (3.0) 42 (4.0) 273 (2.6)

*TATES
Aiabenta 42 (0.8) 239 (1.7) 30 (1.0) 248 (V) 18 (02) 259 (1.8) 34 (1.5) 282 (2.0)
Arizona 9 (OA) 240 (1.9) 22 (0.9) 250 (1.5) 20 (OA) 2M (1.7) 37 (12) 272 (1.5)
Adams 12 (0.6) 243 (1.8) 32 (OA) 249 (1.1) 17 (OA) 203 (1.5) 31 (1.1) 2811 (1.2)
California 11 (0.7) 230 (2.1) 17 (0.9) 245 (1.6) 13 (0.7) 203 (1.9) 33 (1.6) 271 (1.7)
Colorado 7 (0.7) 243 (2.3) 19 (0.9) 254 (1.4) 19 (0.9) 271 (1.2) 47 (1.6) 277 (1.2)
Connecticut 5 (0.4) 242 (2.3) 23 (1.2) 256 (1.8) 16 (0.8) 269 (1.7) 47 (1.6) 284 (1.0)

Delaware 6 (0.8) 243 (23) 31 (1.0) 249 (13) 17 (0.8) 265 (1.8) 38 (0.9) 275 (1.3)
District of Columbia 8 (0.7) 225 (1.9) 31 (1.0) 224 (1.1) 17 (0.8) 237 (1.5) 34 (1.2) 238 (1.7)

Florida 9 (0.9) 238 (2.3) 26 (0.9) 245 (1.4) 18 (0.7) 263 (1.6) 37 (1.3) 267 (1.6)

Giaorgia 11 (0.0) 243 (1.8) 29 (1.1) 248 (1.5) 18 (0.9) 259 (1.5) 38 (1.8) 271 (2.0)

,Hawall 5 (05) 234 (25) 27 (0.9) 240 (1.2) 15 (0.7) 260 (1.a) ss (1.0) 262 (1 .3)

itlaho 0 (0.5) 2$2 (2.3) 19 (0.7) 282 (1A) 22 (0.9) 275 (1.1) 48 (1.3) 279 (1.0)
Owls 8 (0.6) 242 (2.9) 25 (1.5) 251 (1.8) 19 (0.9) 203 (1.8) 39 (IA) 273 (2.1)
,faillona 8 (OM 251 (2.5) 31 (1.1) MD (1.2) 21 (0.9) 292 (14) 35 (1.4) 273 (1.6)
IOWIN 5 (0.6) 259 (2,5) 27 (1.0) 270 (1.3) 21 (0.9) 282 (1.5) 42 (1.3) 285 (1.4)

Kentucky 16 (1.1) 240 (1.6) 32 (1.1) 252 (1.1) 18 (0.8) 269 (1.5) 26 (1.7) 268 (1.9)
Louisiana 13 (0.8) 234 (1.9) 33 (1.1) 241 (13) 19 (0.9) 254 (1.2) 28 (1.2) 254 (2.0)
Maryland 7 (0.7) 243 (2.4) 27 (1.3) 248 (1.5) 17 (0.7) 262 (1.9) 43 (1.8) 274 (1.7)
Michigan 6 (0.6) 247 (2.4) 27 (1.0) 255 (1.3) 20 (0.8) 268 (1.6) 39 (1.5) 274 (1.4)

lliinfidaohl 4 (0.3) 254 (3.2) 27 (1.0) 264 (1.4) 22 (DS) 203 (1.1) 42 (12) 255 (1.1)
Moreau 5 (0.7) 289 (2.3) 23 (1.3) 271 (1.8) 23 (0.9) 26$ (1.7) 45 (1.3) 287 (1.0)

l'400416ko 4 (02) ,251 (4.7) 27 (1.1) 207 (1.4) 20 (O.?) 277 (1.3) 41(19) 288 (1.2)

$800 kliniPINfe 4 (OA) ,255 (24) 25 (0.0) 261 (1.1) 19 (o.$) 276 (13) a (OA) 263 (1.1)

fr araoy 7 (0.5) 25t) (2.1) 24 (1.1) 259 (1.8) 18 (1.0) 290 (2.0) 45 (1.5) 281 (1.3)
New Mexico 11 (0.8) 240 (1.4) 27 (1.1) 247 (1.3) 19 (0.8) 262 (1.2) 33 (1.0) 272 (1.5)

New York 8 (0.7) 242 (2.6) 22 (0.9) 253 (1.7) 17 (C.9) 264 (2.0) 40 (1.2) 273 (1.4)

North Carolina 11 (0.7) 232 (1.5) 32 (1.0) 241 (1.3) 17 (0.8) 258 (1.3) 33 (1.3) 264 (1.6)

North Dakota 4 (0.7) 255 (3.5) 24 (1.3) 273 (2.4) 19 (0.8) 283 (1.9) 49 (1.3) 288 (1.3)

Ohio 7 (0.7) 247 (2.1) 32 (1.1) 257 (1.2) 20 (0.8) 269 (1.3) 36 (1.7) 274 (1.3)

4316aroara 4 150 (2.5) 33 (1.3) 2E9 (14) 21 (0A) 205 (1.5) 40 (1.9) 273 (1.0)

e 1;,,250 (2.5) 19 (oS) 2541 (1A) 21 (OA) VS (1.3) 47 (1.4) 230 (1.1)
'.303aftervanta )!0,(06) :1;241 (2A) 34 (12) 250 (1.5) 20 (W) 271 (1.5) 35 (1.4) 231 (1.9)

Raitla Wand 8 (0.11) 219 (2.0) 28 (1.0) 251 (1.1) 15 (0.7) 205 (1.8) 41 (1.0) 274 (0.9)

T.91eNt .17 (1.1) 243(19) 23 (1.1) 248 (14) IS (0.0) 200 (1.?) 34 (14) 274 (1.4)
Virginia 10 (0.7) 240 (2.0) 27 (1.0) 251 (1.3) 18 (0.8) 267 (1.5) 40 (1.5) 280 (2.1)

West Virginia 12 (0.9) 240 (1.5) 38 (1.3) 250 (0.9) 17 (0.8) 263 (1.5) 27 (13) 270 (1.3)

Wsconsin 5 (0.5) 253 (3.0) 31 (1.1) 269 (1.3) 23 (0.9) 277 (1.3) 34 (1.4) 284 (1.6)

Wyoming 5 (0.4) 257 (2.3) 23 (1.0) 262 (1.1) 23 (0.8) 276 (0.0) 43 (1.0) 280 (0,8)

/4rOsm 1041.7) 2114241) 30 (12) 228 (1.4) 11 (OA) 247 (2.3) 27 (1.1) 242 (1.4)

!II*1 it$1
'15 (1.0) tO0 (2.5) 20 (1.0) 220 (1.4) 10 (0.7) 227 (2s) 21 (1.4) 220 (1.0)

The standard errors of the estimated l'ercentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for t sample. The percentages for parents' highest level of education may not add to 100 percent because some students
responded "I don't know? ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students.
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TABLE 12.8 Percentage of Students at or Above Four Anchor Levels on the NAEP
Mathematics Scale by Pazents` Highest Level of Education

GRADE 8
PUBLIC SCHOOLS

Level 200 Laval 250

Did Not
Finish High

School
Graduated

High Scitool

Soma
Education
After High

School
Graduated

College

Did Not
Finish Hic91

School
Graduated
High School

Some
Education
After High

School
Graduated

College

NATION 96 (1.9) 97 (0.8) 99 (0.7) 99 (0.7) 37 (4.6) 56 (2.7) 71 (2.6) 78 (2.0)

Northeast ' (") 99 (0.9) 99 (1.4) 99 (0.4) " (") 62 (5.9) 71 (4.5) 86 (4.6)

Southeast 93 (3.5) 93 (2.4) 97 (2.5) 97 (2.6) 28 (61) 45 (5.4) 61 (6.3) 72 (3.5)

Central ' (") 98 (1.2) 100 (0.4) 89 (0.9) ' (***) 66 (4.1) 75 (5.1) 79 (3.9)

West 96 (3.2) 97 (1.6) 99 (0.7) 99 (0.7) 44 (6.8) 51 (4.4) 75 (4.1) 76 (3.6)

STATES

Alabama 93 (1.4) 94 (1.5) 03 (1.0) 98 (0.8) 94 (3.1) 44 (2.8) 84 (3.0) 84 (2.9)

Arizona 94 (1.8) 198 (0.8) 99 (0.8) 99 (0.3) 35 (3.13) 49 (3.5) 72 (2.13) 77 (2.0)

Arkansas 98 (1.3) 97 (02) 99 (0.5) 03 (0.7) 4 (3.0) 49 (2.4) TS (Z7) 70 (1.8)

California 92 (2.4) 93 (1.9) 03 (0.8) 03 (0.7) 33 (3.7) 45 (2.9) 87 (3.3) 74 (2.0)

Colorado 94 (1.3) 98 (0.8) 100 (0.2) 100 (0.2) 40 (4.7) 56 (2.8) 19 (2.0) 84 (1.7)

Connecticut 96 (2.2) 96 (1.0) 99 (0.7) 96 (0.4) 37 (4.6) 59 (3.0) 76 (2.5) 86 (1.2)

Delaware 97 (1.8) 96 (1.3) 99 (03) 99 (0.7) 37 (4.4) 48 (3.0) 69 (3.3) 76 (2.1)

District of Columbia 85 (4.0) 82 (1.7) 93 (1.3) 89 (1.3) 15 (3.2) 15 (1.6) 32 (2.8) 31 (1.7)

Florida 89 (3.2) 94 (1.3) 99 (0.7) 98 (0.7) 33 (3.9) 41 (2.5) 66 (2.4) 68 (2.3)

Georgie 94 (1.4) 95 (0.9) 98 (0.15) 98 (0.7) 41 (3.4) .45 (2.5) 72 (2.9) 72 (2.1)

Hawaii 85 (3.7) 91 (144) 97 (1.1) 90 (0.7) SO (43) 31 (1.9) ei (2.8) 81 (1.7)

Idaho 90 (2.0) 99 (0.3) 100 (0.0) 100 (0.2) 62 (4.4) 89 (3.0) 85 r2.1) 88 (13)

Illinois 91 (2.8) 94 (1.3) 98 (1.1) 98 (0.5) 42 (4.4) 56 (2.4) 58 (2.7) ;a (2.7)

Indiana OS (1.3) 09 (0.4) 99 (0.7) 100 (0.3) 50 (3.8) 64 (1 9) 77 (2.3) 83 (1.8)

Iowa 99 (1.4) 100 (0.3) 100 (0.1) 100 (0.0) 82 (5.1) 78 (2.7) 90 (2.1) 90 (1.1)

Kentucky 95 (1.5) 98 (0.8) 100 (0.4) 99 (0.9) 35 (3.0) 53 (2.3) 75 (2.4) 72 (2.6)

Louisiana 89 (2.7) 93 (1.2) 98 (0.8) 96 (1.0) 28 (3.0) 37 (2.5) 55 (2.6) 54 (2.7)

Maryland 93 (2.1) 93 (1.2) 98 (1.0) 98 (0.5) 32 (4.7 ) 45 (2.4) 66 (3.0) 74 (1.8)

Michigan 97 (2.0) 97 (0.7) 99 (0.5) 99 (0.3) 46 (5.5) 56 (2.5) 75 (2.4) 78 (1.9)

Minnesota 97 (2.3) 99 (0.5) 100 (0.0) 100 (0.3) 59 (8.7) 72 (2.1) 92 (1.5) 89 (1.4)

Montana 100 (0.2) 100 (0.3) 100 (0.1) 100 (0.1) 79 (3.7) 82 (3.0) 80 (1.0) 03 (1.2)

Nebraska 94 (4.2) 99 (0.E) 100 (0.8) 100 (0.3) 57 (84) 73 (2.7) 87 (2.1) 89 (12)

New Ha Mehl re 915 (2.0) 09 (0.7) 100 (0.0) 100 (0.1) 57 (8.3) 88 (2.5) 04 (2.4) 90 (1.4)

Now Jersey 99 (1.3) 03 (0.7) 99 (0.5) 99 (0.3) 49 (4.81 51 (22) 77 (2.8) 83 (1.4)

New Mexico 96 (1.8) 98 (1.1) 99 (0.4) 100 (0.1) 33 (2.7) 46 (2.5) 66 (3.0) 77 (2.2)

New York 93 (2.6) 96 (1.3) 97 (1.2) 98 (0.8) 38 (4.4) 55 (2.9) 39 (2.9) 78 (1.7)

North Carolina 90 (1.9) 92 (1.4) 98 (0.8) 98 (0.6) 25 (2.6) 38 (2.0) 62 (2.9) 66 (2.3)

North Dakota 99 (0.9) 99 (0.8) 100 (0.1) 100 (0.0) 60 (7.5) 83 (2.9) 92 (1.9) 94 (1.1)

Ohio 26 (2.1) 98 (0.6) 100 (0.2) 99 (0.5) 4.4 (4.9) 59 (2.3) 77 (1.9) 77 (1.5)

Oklahoma 97 (1.18) 03 (0.8) 99 (1.1) 99 (0.5) 62 (4.4) 53 (3.1) 72 (2.8) 79 (12)

Oregon 98 (14) 99 (0.7) 100 (0.2) 100 (0.1) 49 (5.0) 59 (2.8) 135 (2.0) 85 (12)

Pennsylvania 95 (2.4) flo (0.9) 99 (0.8) 99 (0.3) 49 (3.0) 58 (2.7) 78 (3.0) 83 (2.3)

Rhoda Island 91 (1.7) 06 (0.8) 011 (0.7) 99 (0.3) $4 4 (3.8) 52 (IA) 70 (2.8) 77 (t .4)

Tomo 98 (1.1) 98 (1.1) OS (0.7) 99 (0.11) 40 (2.9) 47 (2.5) 72 (2.5) 77 (2.0)

Virginia 94 (1.8) 97 (0.8) 99 (0.7) 99 (0.4) 35 (4.7) 50 (2.3) 71 (2.5) 80 (1.7)

West Virginia 95 (1,7) 97 (0.6) 100 (0.4) 99 (0.4) 33 (2.9) 50 (1.7) 66 (2.9) 75 (2.1)

Wisconsin 97 (2.6) 99 (0.4) 100 (0.3) 99 (0.4) 56 (5.3) 76 (2.0) 86 (1,7) 88 (1.5)

Wyoming 100 (0.7) 99 (0.4) 100 (0.1) 100 (0.1) eG (5.1 ) 70 (1.8) 89 (.7) 88 (1.1)

MUMMIES
Guem le (3.1) 7e (24) 93 (23) es (1.5) 14 (22) 23 (1.8) 4$ (3.5) 40 (2.8)

Virgin Wands et (5.0) 77 (2.9) 87 (4.1) 7$ (34) 7 MO 12 (1.9) 18 (1.7) 11 (2.4)

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or ainus two standard errors of the estimate for the
sample. When the proportion of students is either 0 percent or -100 pe In, the standard error is inestimable. However,
percentages 99.5 percent and greater were rounded to 100 percent and percenta es less than 0.5 percent were rounded to 0 percent.
Descriptions of mathematics proficiency at the four anchor levels are found in Chapter One. ***Sample size insufficient to permit
reliable estimate. There intre fewer than 62 students.
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TABLE 12.8 I Percentage of Students at or Above Four Anchor Levels on the NAEP
I Mathematics Sctle by Pa-ents' Highest Level of Education (continued)

GRADE 8
PUBLIC SCHOOLS

Laval 300 Laval 360

Did Not
Finish High

School
Oraduatad

MO School

Som
Education
Mar High

School
Oraduatad

Collage

Did Not
Finish High

School
Oracksabsd

High School

Some
Education
Attar High

School
Orackiatad

Collage

NATION 1 (0.9) 5 (1.5) 12 (1.4) 21 (1.9) 0 (0.0) 0 (0,0) 0 '0,4) 0 (0.4)
Northeast I 1 6 (2.8) 13 (2.7) 26 (4.3) '''' ("") 0 (0.0) 0 (0.0) 0 (0.9)
Southeast 1 (0.5) 3 (1.7) 8 (2,3) 19 (3.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 0.0)
Central ... (...) 8 (3.9) 14 (3.4) 17 (3.7) *** ("*) 0 (0.0) 0 (0.7) 0 (0.6)
West 2 (2.3) 2 (1.3) 15 (2.8) 21 (33) 0 (0.0) 0 (0.0) 0 (1,4) 1 (04)

STATES
Alabama 0 (0.2) 2 (0.0) 8 (14) 14 (1.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Arizona i (0.9) 4 (1.1) 11 (1.9) ts (1.9) 0 (0.0) 0 (0.0) 0 (0.4) 0 (0.2)
Arunass 1 (0.7) 2 (OA) 9 (1.9) 14 (1.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.1)
Calillumia 2 (1.3) 2 (0.8) 11 (1.7) 20 (2.0) 0 (0,0) 0 (0.0) 0 (0,4) 0 (0.2)
Coiorado 2 (2.0) 4 (13) 14 (1.7) 21 (1.3) 0 (0.0) 0 (0.0) 0 (0.1) 0 (0.1)
Connecticut 1 (0.9) 6 (0.9) 13 (1.0) 31 (1.4) 0 (0,0) 0 (0.1) 0 (0.3) 1 (02)
Delaware 1 (0.6) 4 (0.7) 11 (2.3) 25 (1.9) 0 (0.0) 0 (0.0) 0 10.0) 1 (0.6)

District of Columbia 0 (0.0) 0 (02) 1 (0.9) 6 (1.3) 0 (0.0) 0 (0.0) 0 (0,4) 0 (0.4)
Florida 2 (1.0) 4 (1.0) 12 (1.8) 18 (1.7) 0 (0.0) 0 (0.0) 0 (0,0) 0 (0.1)

Georgia 1 (0.9) 5 (0.9) 14 (2.1) 21 (2.5) 0 (0.0) 0 (0.0) 0 (0.5) .0(0.$)
Hawaii 6 (2.2) 4 (0.8) 12 (1.9) 17 (1.8) 0 (0.3) 0 (0.0) 0 (0.2) 1 (0.4)
Idaho 2 (13) 7 (1.3) 14 (1.9) 21 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.2)
Illinois 2 (1.1) 5 (1.0) 9 (2.3) 21 (2.1) 0 (0.0) 0 (0.1) 0 (0.3) -0 WM
Indiana 4 (1.7) (S (1.2) 16 (IA) 23 (2.3) 0 (0.0) 0 (0.0) 0 (0.2) 0 (0.2)
Iowa 5 (1.8) 11 (13) 24 (2.1) 29 (2.2) 0 (0.0) 0 (0.2! 0 (0.2) i (0.4)
Kentucky 1 (0.7) 4 (1,0) 14 (2.0) 15 (1.8) 0 (0.0) 0 (0.0) 0 (0.1) 0 (0.2)

Louisiana 1 (0,8) 1 (03) 8 (1.2) 7 (1.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (02)
Maryland 4 (1.8) 4 (1.0) 10 (1.9) 25 (1.9) 0 (0,0) 0 (0.1) 0 (0.0) 1 (0.3)

Michigan 2 (1.0) 8 (1.2) 13 (1.9) 21 (1.6) 0 (0.0) 0 (0.0) 0 (0.2) 0 (0.2)

Minnesota 5 (2.8) 8 (1.7) 25 (2.0) 30 (V) 0 (0.0) 0 (0.0) 0 (0.8) 0 (0.3)
Montima 9 (2.8) 11 (1.7) 26 (3.1) Sa (1.9) 1 (1.1) 0 (0.0) 0 (03) 0 (0.2)
Nebraska 2 (14) 11 (1.4) 19 (2.5) 32 (2.0) 0 (0.0) 0 (0.1) 0 (0.5) 1 (0.41

New Hampshire 4 (2.3) 7 (1.1) 15 (2.4) 20 (1.7) 0 (0.0) 0 (0.0) 0 (0.1) '0 (0,3)
New Jersey 4 (2.0) 8 (1.4) 14 (2.1) 31 (2.0) 0 (0.0) 0 (0.0) 0 (0.1) 1(0.41
New MeXco 2 (1.1) 2 (0.9) 8 (1.2) 18 (2.2) 0 (0.0) 0 (0,0) 0 (0.1) 0 (0.2)

New York 1 (1.0) 5 (0.9) 13 (2.1) 22 (2.1) 0 (0,6) 0 (0.2) 0 (0.2) 0 (0.4)

North Carolina 0 (0.6) 3 (0.7) 6 (1.1) 15 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

North Dakota 2 (3.8) 14 (3.2) 25 (3,5) 32 (2.4) 0 (0.0) 0 (0.3) 0 (0.0) 1 (0.8)

Ohio 3 (1.4) 6 (0.9) 12 (1.7) 21 (1.9) 0 (0,0) 0 (0.0) 0 (02) 0 (0.1)

Odahoma 2 (14) 3 (0.9) 10 (2.4) 17 (2.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.2)
Oregon 2 (14) 7 (1.3) 20 (2.1) 26 (1.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.2)
Pannsylvanla 2 (13) 5 (0.11) 14 (1.7) 28 (2.4) 0 (0.0) 0 (0.0) 0(02) . '1 (0.4)
Rhoda Island 2 (1.3) 4 (1.0) 12 (1.9) 22 (13) 0 (0.0) 0 (0.0) 0 (0.1) 0(0.2)
TIMIS 1 (0.8) 4 (1.0) 11 (2.0) 21 (14) 0 (0.0) 0 (0.0) 0 OA 0 (0.2)
Virginia 1 (0,9) 4 (0.7) 13 (1.8) 29 (2.9) 0 (0.0) 0 (0.1) 0 (0.4) 2 (0.8)

West Virginia 1 (0.7) 2 (0.8) 11 (2.0) 16 (1.5) 0 (0.0) 0 (0.0) 0 (0.1) 0 (0.0)

Wisconsin 4 (1.9) 12 (1.9) 19 (2.0) 32 (2.3) 0 (0.0) 0 (0.1) 0 (0.2) 1 (0.4)

Wyoming 2 (1.7) 6 (1.3) 14 (1,8) 23 (1.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (02)
TERRITORIES
Guam 1 (03) 2 (0.7) 5 (23) 5 (1.3) 0 (0.0) 0 (0.0) 0 (00) 0 (0.3)
Virgin Islands 0 (0.0) 0 (0.4) 1 (0.8) 1 (0.8) 0 (0.0) 0 (0.0) 0 (00) 0 (0.0)

3 4
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TABLE 12.9 Average Proficiency in Mathematics Content Areas by Parents' Highest Level
of Education

GRADE 8
PUBLIC SCHOOLS

Numbers and Operations

Did Not
Finish High

School
Graduated

HO School

Same
Education
After High

School
Graduated

College

Did Not
Finish High

School
Graduated

High School

Some
Ectication
After High

School
Grecksated

College

NATION 247 (2.4) 259 (1.8) 270 (1.5) 278 (1.8) 237 (3.6) 248 (2.1) 264 (2.7) 272 (2.0)

Northeast *** (') 260 (2.7) 267 (2.3) 285 (3.8) *** (***) 255 (5.1) 261 (5.7) 279 (5.5)

Southeast 243 (4.5) 252 (4.7) 265 (33) 275 (3.9) 227 (6 1) 235 (5.3) 257 (6.3) 264 (4.6)

Central *** ("4) 269 (2.5) 275 (32) 277 (42) *** (***) 258 (3.8) 270 (5.7) 270 (4.4)

West . 248 (4.2) 254 (23) 272 (2.7) 275 (2.7) 242 (6.2) 245 (3.0) 268 (5.3) 271 (3.0)

*TAM
Atabeina 248 (1.4) 254 (1.11) 264 (19) we (2.2) 226(3.0) 241 (2.2) 257 (2.1) 256 (2.3)

Arizona 245 (2.1) 256 (1.7) 271 (2.0) VC (19) 294 (34) 241 (2.0) 282 (2.3) 271 (19)
Arkansas 2E3 (1.8) 296 (1.1) 270 (1.9) 272 (12) 241 (2.7) 244 (1.9) 20 (2.4) 294 (15)

Cakbrnia 243 (2.3) 246 (1.9) 287 (2A) 276 (1.11) 234 (2.9) 236 (24) 201 (2.9) 288 (1.9)

COlorado 244 (3.4) 257 (1.7) 274 (1.3) 279 (1.2) 240 (3.6) 250 (2.3) 270 (2.4) 276 (1.7)

Connecticut 248 (2.8) 259 (1.7) 274 (2.0) 257 (0.9) 241 (3.8) 252 (2.4) 267 (2.4) 264 (1.5)

Delaware 251 (2.4) 254 (1.9) 268 (2.1) 279 (1.5) 239 (4.5) 248 (2.1) 264 (2,5) 272 (1.6)

District of Columbia 233 (23) 232 (1.2) 245 (1.8) 244 (1.6) 218 (3.8) 215 (1.4) 226 (2.1) 228 (2.3)

Florida 243 (2.8) 251 (1.5) 268 (1.6) 271 (1.5) 232 (33) 240 (1.7) 260 (2.7) 264 (1.9)

Georgia 241 (19) 292 (11) 00 (1.5) 275 (1.7) 237 (2.4) 232 (2.1) 221 (2.5) 285 (2.6)

Hawaii 240 (3.2) 241 (1.5) 285 (2.3) 257 (1.4) 011(4A) 240 (1A) 259 (2.4) 281 (1.6)

Idaho 250 (2.4) 2E6 (IA) 277 (1.7) 222 (1.0) 244 (4.1) 261 (2.1) 273 (2.1) 279 (1.6)

Illinois 24/ (3.3) 295 (11) 201 (1.7) 277 OM 296 (4.2) 218 (2.1) 258 (2.1) 271 (2.7)

Indiana 254 (3.1) 284 (1.3) 216 (1.7) 281 (1.8) se (4.1) 256 (1.8) 2011 (2.1) 278 (2.1)

rows 262 (3.4) 275 (1.5) 287 (1.6) 289 (1,5) 252 (4.3) 288 (2.0) 281 (2.4) 285 (2.2)

Kentucky 248 (1.9) 256 (1.3) 273 (1.8) 272 (2.0) 234 (3.2) 250 (1.8) 286 (2.0) 284 (2.1)

Louisiana 243 (1.9) 248 (1.4) 261 (1.4) 260 (1.9) 229 (2.7) 236 (2.2) 251 (4.9) 247 (2.3)

Maryland 250 (2.9) 251 (1.5) 266 (2.1) 276 (1.8) 237 (3.3) 240 (2.1) 256 (2.4) 272 (2.2)

Michigan 250 (2.9) 259 (1.5) 273 (1.8) 278 (1.5) 243 (4.1) 250 (1.8) 264 (2.1) 271 (1.8)

Minnesota 258 (3.0) MI (IA) 285 (14) 24110 (IA) 249 (5.5) 25111 (2.0) 284 (1A) 281 (13)

Montana 272 !34) 274 (2.1) 284 (2.0) 269 (1.4) 285 (3.9) 208 (2.7) 263 (2.3) 285 (11)
Nebraska 258 aco 271 (11) 261 (1.5) 268 (1.2) 240 (7.2) 285 (2.0) 275 (2.1) 238 (1.8)

New Hampshire 258 (29) 283 (1.5) 277 (1.7) 244 (12) 293 (3S) 250 (23) 213 (2.7) 253 (13)
Nom Jersey 258 gen) 235 (11) 273 (2.1) 265 (1.5) 249(39) 256 (2A) 282 (2.4) 230 (1.6)

New Mexico 245 (1.81 249 (1.6) 265 (1.3) 274 (1.7) 233 (3.2) 246 (2.1) 256 (1.5) 271 (1.8)

New York 245 (2.7) 255 (1.6) 267 (2.1) 276 (1.5) 233 (3.8) 245 (2.4) 259 (2,9) 269 (2.0)

North Carolina 24.0 (1.9) 247 (1.3) 282 (1.4) 268 (1.7) 221 (2.3) 233 (1.7) 250 ;1.7) 256 (2.0)

North Dakota 263 (4.7) 278 (2.3) 289 (2.4) 292 (1.5) 245 (5.8) 274 (3.8) 280 (2.6) 287 (2.4)

Ohio 251 (2.2) 261 (1.2) 274 (1.3) 279 (1.6) 238 (3.5) 253 (1.9) 265 (2.2) 270 (1.8)

Oklahoma 256 (3.0) 256 (1.8) 271 (1.8) 277 (13) 241 (39) 2413 (2.1) 282 (2.1) 299 (2.2)

Oregon 262 (12.8) 281 (14) 278 (1.7) 261 (1.2) 24$ (39) 253 (1.9) 275 (2.1) 230 (1S)

Pennsylvania 263 (2.9) 280 (1.5) 273 (1.5) 243 (1.9) 244 (4.3) 263 (22) 289 (2.4) 281 (2.7)

Rhode Wand 245 (2.4) 254 (13) 271 (2.0) 277 (1.0) 233 (2.9) SW (1S) 284 (2.5) 271 (1.4)

Texas 248 (14) 263 (1.7) 270 (1.7) 270 (1.5) 223 (2.0) 243 (19) 259 (2.0) 262 (1.7)

Virginia 245 (2.5) 256 (1.4) 270 (1.5) 283 (2.0) 232 (2.5) 240 (1.7) 265 (2.5) 275 (2.4)

West Virginia 247 (2.0) 254 (1.3) 267 (1.9) 274 (1,5) 235 (2.2) 247 (1.4) 258 (2.4) 268 (2.2)

Wisconsin 257 (3.8) 273 (1.2) 281 (1.3) 287 (1,0) 249 (5.8) 267 (1,9) 276 (2.1) 284 (2,3)

Wyoming I

monomers
260 (2.6) 266 (1.3) 278 (1.1) 283 (1.0) 253 (4.3) 257 (1.8) 275 (1.7) 280 (1.2)

Guam 229 (22) 234 (1.5) 255 (244) 249 (1.8) 212 (22) 222 (IA) 240 (4.3) 239 (11)

Virgin islands 220 (3.3) 228 (1.8) 238 (2.9) 221 (2.3) 233 (3.4) 213 (3.0) 225 (2.6) 218 (2.2)

The stand:id errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for LIT whole popu4tion is within plus or minus two standard errors of the estimate for the
sample. Denlriptions of the content area scales are found in Chapter Three. ***Sample size insufficient to permit reliable c...:Limate.
There were fewer than 62 students.
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TABLE 12.9 Average Proficiency in Mathematics Content Arms by Parents' Highest Level
of Education (continued)

Ge011atry Data AnaSysis, Statistics, and Probability

GRADE $
PUBUC SCHOOLS

Did Not
Finish High

School
Graduated
High School

Some
Education
After High

School
Graduated

College

Did Not
Finish High

School
Gradated

High School

Some
Education
After High
saw

Graduated
Collet,*

NM1061
Northeast
Southeast
Central
west

STATES

242 (2.2)
( )

237 (4.1)()
246 (4.9)

252 (1.6)
258 (3.2)
242 (3.3)
257 (3.4)
251 (3.6)

262 (2.0)
267 (3.4)
253 (4.2)
264 (4.9)
264 (3.9)

270 (1.6)
277 (3.8)
263 (3.6)
270 (4.3)
271 (2.3)

240 (3.1)1
234 (4.7)

246 (6.2)

253 (2.2)
264 (4.6)
242 (5.4)
260 (32)
249 (3.2)

269 (2.4)
273 (3.4)
260 (3.9)
273 (4.7)
271 (4.9)

276 (22)
287 (3.5)
267 (4.6)
273 (4.5)
276 (4.3)

Alabama 235 (1.6) 241 (1.6) 2S1 (1.9) 250 (2.0) 233 (2.7) 242 (2.3) 203 (22) 264 (24)

Al Zona 241 (2.1) 240 (1.5) 260 (2.0) 267 (1.5) ZS (2.6) 248 (22) 200 (2.4) 273 (1.3)

Arkansas 244 (1.9) 245 (14) 234 (12) 283 (1.6) 241 (2.7) 247 (15) 205 (2.1) 268 (1.7)

California 242 (2.5) 244 i1.8) 259 (2.4) 270 (1.7) 239 (3.3) 243 (2,3) 282 (2.9) 273 (2.1)

Colorado 246 (2.2) 254 (1.5) 268 (1.5) 275 (1.4) 244 (3.4) 256 (1.9) 274 (1.6) 280 (1.3)

Connecticut 240 (3.6) 254 (2.1) 264 (1.7) 279 (1.1) 237 (4.4) 256 (2.3) 273 (2.2) 267 (1.3)

Delaware 238 (2.3) 247 (1.8) 258 (2.4) 270 (1.6) 239 (3.2) 246 (1.9) 269 (2.6) 278 (1.9)

District of Columbia 223 (3.0) 224 (1.5) 232 (1.8) 236 (1.7) 210 (2.9) 209 (1.7) 234 (2.5) 233 (2.5)

Florida 232 (3.2) 241 (1.5) 257 (1.6) 262 (1.6) 231 (3.1) 242 (2.1) 266 (2.2) 268 (22)

Georgia 245 (24) 245 (12) 233 (1.7) 268 (2.1) 242 (2.2) 247 (1.9) 270 (2.2) 270 (2.5)

Hawaii 237 (3.4) 242 (1.3) 260 (1.6) 263 (14) 219 (4.1) 229(2.1) 250 (2-8) 257 (1.3)

Idaho 283 (2.3) 261 (1.8) 271 (1.4) 275 (1.1) 254 (3.6) 283 (14) 27$ (1.5) 233 (1.4)

Winds 240 (2.8) 247 (1.3) 257 (2.0) 267 (2.0) 239 (4.3) 254 (2.0) 266 (2.1) 275 (2.0)

Indiana 250 (2.3) 256 (1.3) 267 (1.7) 274 (12) 247 (3.0) 261 (1.6) 274 (1.9) 251 (1.6)

Iowa 259 (2.6) 265 (1.0) 278 (1.9) 282 (1.7) 263 (3.4) 272 (1.6) 286 (2.0) 288 (1.4)

Kentucky 236 (2.2) 249 (1.2) 265 (1.8) 263 (2.0) 238 (2.7) 253 (1.4) 272 (1.5) 272 (2.4)

Louisiana 227 (2.6) 238 (1.8) 249 (1.7) 250 (2.1) 227 (2.5) 238 (2.2) 254 (1.7) 253 (2.6)

Maryland 239 (3.0) 242 (1.4) 259 (1.8) 269 (1.8) 237 (3.3) 246 (1.9) 263 (2,5) 274 (1.7)

Michigan 246 (2.9) 254 (1.6) 264 (1.7) 270 (1.4) 243 (3.2) 255 (2.0) 271 (2.2) 274 (1.6)

Minnesota 251 (32) 202 (12) 276 (1.3) 201 (12) 257 (4.0) 287 (13) 255 (1.3) 239 (12)

Montana 270 (3.0) 271 (2.1) 262 (2.7) 265 (1.2) 268 tall 272 (1.9) 07 (1.9) 239 (1.1)

Nebraska 250 (5.6) 264 (1.7) 275 (1.2) 283 (1.4) 252 (4.5) 207 (111) 250 (22) 291 (1.4)

New Hampshire 269 (2.6) 299 t1A) 274 (1.8) 264 (1.3) 24$ (3.8) 283 (14) 250 (2.1) 237 (14)

New Jersey 250 (3.0) 254 (1.8) 266 (2A) 27$ (1.4) 246 (3b) 255 (2.1) 275 (2.9) 233 (1.5)

New Mexico 243 (2 3) 250 (1.4) 260 (1.3) 270 (1.5) 232 (2.2) 242 (1.8) 263 (1.9) 273 (2.0)

New York 242 (2.5) 252 (2.0) 262 (2.3) 271 (1.6) 239 (4.3) 255 (2.3) 269 (2.1) 278 (1.8)

North Carolina 234 (2.2) 241 (1.4) 256 (1.9) 262 (1.5) 225 (2.6) 236 (1.7) 261 (1.9) 263 (2.1)

North Dakota 253 (3.2) 268 (2.1) 279 (2.4) 285 (1.5) 259 (53) 278 (3.0) 288 (2.2) 293 (1.7)

Ohio 245 (2.3) 254 (1.4) 263 (1.6) 270 (1.5) 248 (3.5) 258 (1.5) 272 (1.6) 277 (1.7)

Oidahoma 246 (2.0) 249 (1.4) 250 (1.7) 270 (1.8) 248 (3.4) 253 (2.1) (2.1) 275 (2.1)

Oregon 248 (2.3) 257 (1.11) 274 (1.3) 278 (1.1) 249 (4.2) 259 (2.0) 278 (1.6) 265 (1.5)

Pennsylvania 247 (2.9) 264 ICA 280 (2.1) 276 (12) 244 (3.4) 2S1 (1.3) 272 (18) 234 (2A)

Rhode island 236 (12) 24$ (13) 230 (1.3) 270 (1.2) 234 (3.1) 249 (13) 284 (2.4) 278 (1.2)

Texas 246 (22) 249 (2.1) 263 (1.9) 272 (1.4) 229 (2.3) 244 (2.3) 268 (2.1) 275 (2.2)

Virginia 240 (2.3) 247 (1.5) 264 (1.8) 277 (2.2) 236 (2.6) 248 (1,9) 268 (2.0) 283 (2.4)

West Virginia 238 (2.0) 249 (1.0) 261 (1.8) 267 (1.6) 237 (2,5) 250 (1.2) 265 (2.1) 272 (1.6)

Wisconsin 254 (4.4) 266 (1.7) 275 (1.5) 281 (1.8) 253 (5.2) 271 (1.6) 281 (1.5) 289 (2.0)

Wyoming 256 (2.9) 262 (13) 274 (1.2) 277 (1.0) 258 (3.0) 263 (1.8) 280 (1.3) 282 (0,9)

Taummes
Guam 226 (3.0) 232 (13) 250 (2.4) 245 (1.4) ea (3.0) (22) 233 (4.3) 223 (2.7)

Vkgin islands 21$ (2.6) 225 (1.2) 227 (2.8) 223 (1.9) 180 (3.5) 200 (2.0) 214 (4.3) 200 (S.7)
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TABLE 12.10 I Average Mathematics Proficiency by Gender

GRADE
PUBLIC SCHOOLS

Male Farnak

Percent of Students Average Proficiency Percent of Students Average Proficiency

NATION 51 (1.1) 282 (1.8) 49 (1.1) 260 (1.3)
Northeast 50 (2.1) 270 (4.1) 50 (2.1) 268 (3.2)
Southeart 49 (2.8) 252 (3.2) 51 (2.8) 253 (2$)
Central 50 (1.4) 267 (3.3) 50 (1.4) 264 (2.8)
West SS (2.1) 262 (3,5) 45 (2.1) 259 (2.6)

WAITS
ANIINNTia 50 (1.0) 254 (1.5) 50 (1.0) 251 (12)
Arizona 50 (0.9) 203 (1.4) 50 (0.9) 258 (1.2)
Arkansas 50 (1.1) 257 (12) 50 (1.1)
California 51 (Oa) 254 (1.8) 40 (0.9) 255 (1.2)
Colorado 51 (1.0) 269 (in) 49 (1.01 265 (1.3)
Connecticut 48 (0.8) 271 (1.2) 52 (0.8) 269 (1.4)
Delaware 52 (1.2) 260 (1.3) 49 (1.2) 261 (1.2)
District of Columbia 47 (0.9) 229 (1.1) 53 (0.9) 232 (0.8)
Florida 51 (1.1) 257 (1.6) 49 (1.1) 253 (1.3)
Georgia 51 (0.8) 259 (1.15) a (DS) 258 (1.4)
WNW 53 (1.0) 244 (1.0) 47 (1.0) 254 (1.1)
Idaho 52 (12) 273 (0.9) 48 (12) 270 (0.8)
fllinob 52 (1.1) 280 (2.0) 48 (1.1) 200 (1.7)
Indiana 51 (0.9) 289 (14) 49 (0.9) 284 (1.3)
1 OWe 50 (1.2) 281 (1.2) 50 (1.2) 276 (12)
Kentucky 51 (1.1) 258 (1.4) 49 (1.1) 155 (1.1)
Louisiana 50 (1.1) 247 (1.3) 50 (1.1) 244 (1.5)
Maryland 51 (0.8) 261 (1.5) 49 (0.8) 260 (1.6)
Michigan 52 (1.0) 265 (1.4) 48 (1.0) 263 (1.2)
ilinnosota SO (1.0) 278 (1.1) 50 (1.0) 276 (1.0)
Montana 51 (14) 284 (1.1 ) 49 (14) 277 (1.2)
taibraske 52 (12) 277 (1.2) 48 (12) 275 (1.1)
New HampeNre 53 (1.1) 273 (09) 47 (1.1) 274 (1.3)
Nam Jersey 51 (1.0) 271 (1.3) 49 (1.0) 285(1.2)
New Mexico 50 (1.2) 259 (1.1) 50 (1.2) 253 (1.0)
New York 49 (1.3) 262 (1.5) 51 (1.3) 259 (1.6)
North Carolina 51 (1.0) 249 (1.2) 49 (1.0) 25.0 (1.1)

North Dakota 51 (1.6) 284 (1.4) 49 (1.6) 278 (1.5)
Ohio 53 (0.9) 266 (1.2) 47 (0.9) 261 (1.3)

Oklahoma 50 (0.0) 206 OM 50 (0.0) 200 (1.4)

Origan 52 (0.9) 272 (1.3) 48 (OA) 271 (1.0)
Peresylvania 51 (1.1) 289 (II) 421 (1.1) 254 (1.8)
fithoife lefao0 SO (Oa) 201 (0.9) 50 (0.9) 254 (0.9)
TAXIIII 50 (1.0) 259 (1.5) 50 (1.0) 258 (1.4)
Virginia 4-9 (0.9) 265 (1.9) 51 (0.9) 262 (1.4)
West Virginia 52 (1.1) 256 (1.3) 48 (1.1) 255 (1.0)
Wisconsin 50 (1.1) 275 (1.3) 50 (1,1) 274 (1,5)
Wyomlng 51 (0.8) 274 (0.6) 49 (0.8) 270 (0.8)

Tatinillitell
4111$1, /31 (1.2) 231 (1.2) 49 (12) 231 (1.1)
'Virgin Wends 49 (IA) ric0 (09) 51 (1.1) 216 (1.0)

The standard errors of the estimated 1,ercentages and proficiencies appear in parenthms. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 12.11 I Percentage of Students at or Above Four Anchor Levels on the NAEP
1 Mathematics Scale by Gender

Level 200 Level 250

Female

Level 200

Mali Faunal*

Laves 350

Mak, Female
GRADE I
PUBLIC SCHOOLS Yale 1 Female Male7
RATION 97 (0.0) 97 (0.8) 64 (2.0) 64 (1.8) 14 (1.7) 10 (1.3) 0 (0.4) 0 (0.1)

Northeast 99 (0.7) 99 (0.7) 72 (5.8) 72 (4.5) 19 (3.3) 13 (3.8) 0 (1.0) 0 (0.5)

Southeast 93 (3.0) 95 (1.9) 50 (3.6) 54 (3.8) 10 (1.9) 7 (2.0) 0 (0.0) 0 (0.0)

Central 99 (0.6) 98 (1.2) 68 (3.3) 71 (4.0) 14 (4.8) 9 (2.3) 0 (0.5) 0 (0.0)

West 97 (1.2) 96 (1.0) 65 (4.1) 61 (3.2) 13 (3.1) 11 (2.2) 0 (0.7) 0 (0.2)

*TAMS
Alaberns 95 (0.7) 95 (1.0) Sa (2.1) 51 (1.9) 6 (13) 13 (0.1) 0 (0.1) 0 (0.1)

Arizona Se (0,4) ge (OA es (21) a (2.0) 12 (1A) S (1.0) 0 (0M 0 Pi
Manua CS (0.7) 97 (8.7) 56 (2.0) e0 (2.1) 1 (1.1) 5 (0.9) 0(0.0) 0 (00)
California 91 (13) 94 (1.0) CO (I.9) 56 (1.9) 12 (1.4) 9 (1.0) 0(0.2) 0 (0.0)

Colorado 99 (0.3) 98 (0.5) 73 (1.7) 71 (1.9) 15 (1.0) 13 (1.2) 0 (0.1) 0 (0.0)

Connecticut 98 (0.6) 98 (0.b) 73 (1.7) 72 (1,7) 20 (1.3) 18 (1.4) 0 (0.2) 0 (0.1)

Delaware 96 (0.8) 98 (0.7) 59 (2.1) 62 (1.8) 13 (1.2) 13 (1.4) 1 (0.3) 0 (0.3)

District of Columbia 86 (1.3) 87 (1.1) 22 (1.6) 25 (1.7) 2 (0.7) 2 (0.5) 0 (0.1) 0 (02)
Florida 98 (0.9) 96 (0.7) 55 (2.3) 53 (1.8) 12 (1.2) 8 (1.1) 0 (0.1) 0 (0.0)

Genie 95 (0.7) V (OA) 50 (13) SO (2.0) 13 (1.6) 11 (12) 0 (0.2) 0 (0.1)

Hawaii 82 (OA) 84 (0.1) 45 (14 64 (12) 9 (0.1) 11 (OA) 0 (0.2) 0 (02)
Who 100 (03) Se (0.3) 60 (IA) 79 (1.2) 17 (1.3) 12 (1.0) 0 (02) , 0 (0.1)

Sends 03 (1O) 95 (0.7) 63 (23) 14 (a) 12 (1.5) 11 (1.3) 0 (0.2) 0 (81)
Indiana 00 (0.4) 99 (0.6) 73 (1.6) es p.m 10 (LS) 11 (1.5) O(02) 0 (0.A)

Iowa 100 (0.1) 100 (0.3) 86 (1.2) 82 (2.0) 24 (1.8) 18 (1.5) 1 (0.3) 0 (0.3)

Kentucky 98 (0.6) 98 (0.6) 58 (2.0) 58 (2.1) 10 (1.1) 8 (1.1) 0 (0.1) 0 (0.0)

Louisiana 95 (0.9) 93 (1.0) 44 (2.0) 42 (2.2) 5 (0.7) 3 (0.7) 0 (0.1) 0 (0.0)

Maryland 96 (0.6) 96 (0.7) BO (1.8) 81 (22) 15 (1.3) 14 (1.4) 0 (0.1) 0 (0.2)

Michigan 98 (0.6) 98 (0.5) 88 (1.9) 68 (1.7) 14 (1.3) 12 (1.2) 0 (0.1) 0 (02)

lemmas 90 (OA) Se (0.3) 51 (13) 62 (1.3) 22 (1.5) 19 (1.2) 0 (0.2) 0 (0.2)

Lextana 1(I) (0.1) 100 (all es (IA) 67 (1.5) 26 (1.9) 19 (244) 0 (0.3) 0 (0.1)

Nebraska Se (OS) Se (0.5) 12 (1A) 51 (IA) 22 (I.6) 20 (1.7) 1 (84) 0 (0.1)

Slew Hampshire 99 (OA) 100 (0.2) 70 (1.3) 60 (2.3) 17 (1.3) 16 (CO) 0 (02) 0 (0.2)

taw Jersey 99 (OA) Se (0.5) 73 (1.9) 70 (IA) 20 (1.7) 17 (1.4) 0 (03) 0 (03)
New Mexico 98 (0,8) 97 (0.8) 60 (2.0) 53 (1.5) 10 (1.1) 8 (1.0) 0 (0.2) 0 (0.0)

New York 97 (0.8) 98 (0.9) 64 (2.2) 61 (2.3) 14 (1.4) 12 (1.1) 0 (0.2) 0 (0.1)

North Carolina 94 (0.9) 94 (0.6) 48 (1.7) 50 (1.7) 7 (0.8) 7 (0.9) 0 (0.0) 0 (0.0)

North Dakota 100 (0.3) 99 (0.3) 90 (1.5) 87 (2.2) 27 (2.3) 21 (2.0) 1 (0.6) 0 (03)

Ohio 98 (0.4) 98 (0.8) 70 (1.7) 63 (1.9) 14 (1.3) 11 (1.1) 0 (0.1) 0 (0.0)

Oklahoma Se (04) SI (03) 70 (2.4) 64 (2.1) 11 (1.2) 9 (12) 0 (OA) 0 (0.1)

Oman 00 (0.3) Se (02) 71(11) 76 (13) 21 (13) 11(1.0) 0 (81) Al 10.1)

Pennsylvania eli (OA) SS (0.7) 71 (2.0) (if (2.8) 11 (1.7) 12 (13) 0 (0.2) 0 (0.23

Rhode isisivi se (01) as cam 62 (1.8) 60 (1.3) 13 (1.2) 11 (0.0) 0 (0.2) 0 (OA)

Texas W (03) W (0.11) SO (2.2) 57 (2.1) 12 (1.2) 9 (1.1) 0 (0.1) 0 (0.1)

Virginia 98 (0.5) 97 (0.6) 64 (2.2) 63 (1.7) 17 (2.0) 13 (15) 1 (0.8) 0 (0.3)

West Virginia 98 (0.5) 98 (0.8) 57 (2.1) 58 (1.8) 9 (1.1) 6 (0.8) 0 (0.0) 0 (0.0)

Wisconsin 99 (0.3) 99 (0.5) 60 (1.7) 80 (1.7) 21 (1.8) 19 (1.8) 0 (0.2) 0 (0.3)

Wyoming 100 (02) 100 (0.2) 82 (1.3) 78 (1.5) 18 (1.0) 11 (1.0) 0 (0.2) 0 ((1.0)

VERMITOMIll
&MI 81 (1 3) VI (IA) 26 (1.7) 24 (1.7) 3 (0.7) 3 (0.6) 0 (0.1) 0
Virgin islands 70 (2A) 73 (2.2) 12 (1.0) 10 (1.1) 1 (0.4) 0(0.2) 0 (0.0)

The standard errors of the estimated percentages appft- r in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole popuUtion is within plus or minus two standard errors of the estimate for the
sample. When the proportion of students is either 0 percent or 100 percent, the standard error is inettimable. However,
percentages 99.5 percent and greater were rounded to 100 peroent and percentages less than 0.5 percent were rounded to 0 percent
Wwri- "ptions of mathematics proficiency at the four anchor lerls are found in Chapter One.
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TABLE 12.12 1 Average Proficiency in Mathematics Content Ams by Gender

GRADE 9
PUBLIC SCHOOLS

NATION
Northeast
Southeast
Central
West

STATES
Alabama
Arizaha
MMUS
01910mla
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia
Hawaii
Idaho
WWII*
WSW*
Iowa
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Montana
Nebraska
New Hamm Nre
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pannsylvanta
Rhode Island
Texas
Virginia
West Virginia
Wisconsin
Wyoming

'ff311111011168

Guam
Virgin Islands

Nurnbun and
Operations Illaasuremant Groomatry

Data Analysis,
Statistics, and

Probability
Mean and

Functions

Male {Pernale Male j Fainaga Yale Femal ktaie Maio

266 (2.0) 266 (1.4)
272 (3.9) 270 (3.1)
257 (3.6) 261 (2.9)
271 (3.9) 270 (2.7)
264 (3.8) 263 (2.5)

259 (1.5) 2511 (14)
267 (15) 282 (1.3)
252 (1.2) 282 (1.0)

(1.8) 259 -(1.3)
271 (1.0) 261 (1.3)
275 (1.2) 272 (1.4)
264 (1.6) 266 (1.4)
236 (1.1) 240 (1.1)
280 (1.6) 260 (1.2)
262 (13) 263 (13)
253 (1.3) 220 (13)
275 (1.0) 273 (0.9)
265 (2.0) 205 (1.7)
713 (LS) 288 (1.4)
285 (1.2) 280 (1.4)
262 (1.6) 259 (1.1)
253 (1.4) 252 (1.4)
264 (1.4) 264 (1.8)
268 (1.6) 268 (1.3)
279 (1.2) 279 (1.2)
285(13) 279 (15)
260 (1.3) 279 (12)
275 (1.1) 274 (1.4)
275 (1.2) 272 (1.3)
260 (1.1) 258 (1.1)
265 (1.6) 262 (1.7)
254 (1.3) 256 (1.1)
289 (1.7) 283 (1.8)
271 (1.2) 266 (1.3)
262 (1A) 2eS (1.5)
274 (1.3) 273 (1.0)
272 (1.7) 287 (13)
265 (1.0) 282 (1.0)
254 (1.5) 250 (IA)
269 (1.9) 267 (1.3)
261 (1.3) 259 (1.1)
279 (1.3) 277 (1.4)
277 (0.8) 272 (0.9)

262 (2.3)
271 (5.9)

249 (4.4)
267 (4.8)
263 (35)

251 (13)
253 (1.5)
258 (13)
258 (1.8)
269 (1.4)

272 (1.7)
259 (2.0)
222 (1.4)
256 (2.1)

256 (1.9)
248 (1.1)
274 (1.3)
259 (23)
289(12)
281 (1.8)
257 (1.7)
245 (1.7)
260 (1.8)

264 (1.7)

276 (13)
2116 (1.8)

279 (13)
273 (13)
272 (1.7)
260 (1.5)
259 (1.9)
244 (1.4)

286 (2.2)
265 (1.8)

263 (1.8)
272 (13)
271 (2.3)
2ea (1.5)

2S0 (IA)
264 (2.1)
255 (1.7)
276 (1.7)
275 (1.1)

253 (1.6) 260 (1.7)
261 (4.3) 269 (4.0)
243 (4.0) 249 (3.2)
259 (3.4) 264 (3.7)
252 (2.9) 261 (3.4)

244 (1.8)
251 (1.7)
249 (15)
247 (1.8)
261 (1.6)

265 (1.9)
256 (1.6)
220 (1.4)
247 (1.7)
24$ (13)
250 (1.5!
267 (1.3)
253 (2.3)
25$ (13)
272 (1.7)
249 (1.7)
236 (1.7)
252 (2.2)
255 (1.6)
268 (1A)
2'74 (1.3)

INN) (1.5)

272 OM
26:2 (1.7)
246 (1.3)
251 (2.0)
239 (1.3)
274 (2.3)
253 (1.6)
253 (1.9)
263 (1.5)
258 (2.2)
251 (1.1)
250 (1 A)
255 (1.9)
249 (1,4)
270 (2.1)

265 (1.3)

251 (13)
260 (1.4)
256 (1.5)
255 (1.7)
268 (1.3)
268 (1.2)
257 (1.3)
226 (1.3)
254 (1.7)

258 (1.6)
249 (1.2)
271 (1.2)
258 (2.0)
267 (1.4)
277 (1.4)
254 (1.5)
244 (1.5)
257 (1.5)
262 (1.3)
273 (1.4)
26$ (1.2)
275 (1.4)
271 (1.0)
287 (15)
260 (1.1)
261 (1.6)
250 (12)
279 (1.6)
263 (1.2)

262 (13)
271 (1.2)
266 (13)
257 (0.2)
we (1.5)
263 (1.9)
255 (1.4)
272 (1.5)
273 (0.7)

258 (1.5)
266 (4.1)
248 (2.4)
260 (3.1)
259 (2.9)

2415 (1.4)

VW (12)
251 (1.1)
253 (IA)
263 (1.5)
265 (1.5)
256 (1.7)
231 (1.0)
248 (1.4)
255 (13)
256 (1.1)
261 (1.0)
256 (1.8)
262 (1.2)
273 (1.4)
251 (1.3)
239 (15)
256 (1.7)
261 (1.1)
272 (12)
276 (1.6)
272 (1.3)
273 (1.4)
205 (12)
254 (1.1)
258 (1.7)
248(1.2)
276 (1.7)
257 (1.4)

257 (13)
2198 (13)

261 (IA)
256 (89)
250 (13)
258 (1.5)
253 (1.1)
272 (1.7)
267 (1.0)

282 (2.1)
274 (4.1)
249 (3.9)
265 (3.4)
264 (4.1)

253 (2.0)
282 (13)
256 (14)
2SF (21)
271 (1.1)
274 (1.6)
260 (1.6)
221 (1.7)
257 (2.0)

260 (13)
240 (1.3)
275 (1.1)
261 (23)
271 (1.8)
283 (1.3)
259 (1.5)
245 (1.7)
261 (1.7)
265 (1.8)

279 (12)
285 (1.3)
279 (1A)
2715 (1.3)

272 (1.8)
256 (1.7)

265 (2.1)
247 (1.6)
290 (1.6)
269 (15)
DV (2.0)
275 (1.7)
271 (2.0)
259 (1.1)
258 (2.0)
265 (22)
256 (1.6)
278 (1.6)
277 (1.0)

261 (1.9)
273 (3.6)
251 (3.7)
265 (4.0)
260 (4.0)

24$ (13)
254 (13)
253 (1.8)
252 (1/)
267 (15)
269 (1.7)

262 (1.8)
222 (1.4)

252 (1.7)

2110 (1.7)

245 (IA)
213 (1.0)
262 (2.1)
268 (1.7)
278 (1.6)
256 (1.7)
240 (2.0)
260 (1.8)
263 (1.7)

279 (1.2)
279 (12)
278 (1.3)
275 (1.5)
267 (13)
249 (1.5)

262 (2.3)
247 (15)
281 (1.8)
263 (1.4)

201 (1.7)
274 (1.4)
264 (2.1)
258 (1.1)
255 (1.2)
262 (1.7)
255 (1.3)
276 (1.7)
270 (0.9)

260 (1.8)
266 (4.1)
253 (3.2)
263 (2.2)
260 (3.3)

250 (13)
2519 (1.8)

252 (13)
256 (1J)
266 (1.1)
267 (1.4)
257 (1.4)
232 (1.8)
255 (1.8)

258 (13)
245 (1.3)
20$ (1.0)
258 (2.0)
267 (1.5)
275 (1S)
255 (1.4)
245 (1.5)
260 (1.8)
264 (1.5)

272 (12)
279 (I.4)
272 (13)
269 (1.2)
215$ (1.4)

257 (1.2)
261 (1.5)
248 (1.3)
276 (1.3)
263 (1.2)

2C (13)
202(1.a)
265 (1.2)
200 (1.4)
257 (1.7)
264 (2.1)
253 (1.6)
270 (1.4)

269 (1.0)

Famata

280 (1.4)
268 (3.7)
255 (2.6)
262 (2.8)
259 (2.8)

252 (1.5)
257 (1.4i
253 (cm
255(1.5)
266 (15)
269 (1.5)

262 (1.4)
237 (1.3)
255 (1.4)
258 (1.?)
2S2 (1.3)
270 (12)
262 (1.7)
264 (1
273 (1

257 (1.3)
24.5 (1.6)

265 (1.8)
265 (1.4)

275 (1.1)
277 (1.4)
274 (1.4)
274 (15)
269 (13)
255 (12)
260 (1.5)
254 (1.2)
275 (1.7)
261 (1.4)

282 (IA)
271 (1.2)
264 (13)
261 (12)
256 (1.7)
266 (1.5)
254 (1.2)
272 (1.7)
270 (1.0)

238 (1.1) 240 (1.3) 230 (1.5) 223 (1.3) 237 (1.3) 235 (1.3) 213 (15) 213 (43) 230 (1.3) 230 (1.4)
229 (1.0) 226 (4.2) 220 (II) 209 (13) 225 (1.2) 220 (0.5) 190 (13) 193 (1.8) 221 (1-3) 215 (13)

The standard errors of the estimated proficiencies appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within jolus or minus two standard errors of the estimate for the
sample. Descriptions of the content area scales are Tou.nd in Chapter Three.
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TABLE 12.13 Mathematics Proficiency for Students in the Top One-Third of the NAEP
Schools

GRADES
INIBLIC SCHOOLS

Parcent of
Students

average
Proficiency

Percentage of Students at or Above Four Anchor Levels on Ma
MEP Mathemetics Scala

Laval 200 Leval 250 Laval 300 Level 350

NATION 41 (5.2) 277 (15) 100 (0.2) 81 (1.8) 21 (2.1) 0 (0.4)

Northeast ..... (....) ... r-.) 44,4 (04ft)
444 (444) 444 l444)

Southeast 4,44, (.0..41 1P-O4, (41441 M. (1114.4)
444 (444)

Central deft ril 11-44 rill INN (0.0111 4" (444) 444 (444)

West ,WO (1.1141 ONR 404 (44. 1
444 (444) 444 (4")

STARS
Alabama 33 (3.7) 267 (1.3) 99 (0.4) 72 (19) 13 (1.5) 0 (0.1)

Arlatona 36 (3.3) 274 (1.0) 100 (0.3) 61 18 (1.7) 0 (0.2)

Arkansas 32 (3.5) 270 (1.2) 1110 (0.3) 17 (2,2) 13 (1.4) 0 (0.0)

Oalikersta 33 (3.8) 276 (1S) 99 (06) 76 (1.6) 21 (1.8) 0 (0.2)

Colorado 34 (3.8) 281 (1.1) 100 (0.0) 88 (1.5) 23 (1.8) 0 (0.0)

Connecticut 31 (2.8) 290 (1.0) 100 (0.0) 92 (1.3) 36 (1.5) 1 (0.4)

Delaware 31 (0.2) 275 (1.5) 99 (0.5) 76 (2.8) 24 (2.3) 1 (0.7)

District of Columbia 36 (0.2) 247 (1.5) 95 (1.4) 4.4 (2.4) 6 (1.4) 0 (0.4)

Florida 34 (4.0) 272 (12) 99 (0.3) 75 (2.1) 19 (2.0) 0 (0.1)

Georgia 34 (3.8) 277 (1.5) 99 (0.4) 410 (1.8) 24 (2.1) (0.4)

Hawaii 39 (0.3) 264 (1.1) OS (0.a) 16 (1.5) 15 (1.0) 0 (0.3)

Idaho 39 (OS) 250 (1.2) 100 (0.4) 85 (1.2) 23 (2.0) 0 (0.2)

011rxils 31 (3.9) 262 (13) 100 (0.1) 68 (1.5) 25 (13) 1 (03)
Indiana 34 (5.1) 260 (1.2) 100 (0.1) Se (CS) 24 (2.2) 0 (0.3)
Iowa 30 (4.4) 290 (1.6) 100 (0.0) 94 (1.0) as (2.8) 1 (0,5)

Kentucky 31 (4.2) 269 (1.2) 9. (0.3) 74 (1.9) 15 (1.8) 0 (0.1)

Louisiana 34 (3.5) 262 (1.9) 98 (0.6) 65 (2.9) 8 (1.4) 0 (0.1)

Maryland 33 (4.0) 282 (15) 100 (0.3) 84 (1.2) 30 (2.1) 1 (0.4)

Michigan 32 (4.2) 280 (12) 100 (0.0) 86 (1.6) 25 (1.9) 0 (0.3)

Mineaseta 32 (4.2) 268 (0.9) 100 (0.0) 91 (1.2) 90 (1.8) 0 (OA)

Wotan, 35 (2.3) 290 (0.9) 110 (0.0) 96(14) 35 (3.3) 1 (0.4)

Nebraska 35 (3.3) 290 OA) 100 (0.0) 94 (13) 35 (1.9) 1 (03)
New Kampslara 33 (1.0) 216 (1.4) 100 (0.1 ) 60 OA 30 (13) 1 (04)
New Jersey Si (3A) 290 (1.1) 100(0.1) Ii4 (0.9) 37 (2.1) 1 (0.5)

New Mexico 36 (0.8) 270 (1.2) 100 (0.2) 75 (2.0) 15 (2.0) 0 (0.0)

New York 30 (3.8) 280 (0.9) 103 (0.0) 86 (1.8) 23 (1.6) 1 (0.3)

North Carolina 33 (4,0) 264 (1.3) 97 (0.7) 66 (1.9) 15 (1.8) 0 (0.0)

North Dakota 46 (2.9) 291 (1.1) 100 (0.0) 95 (1.1) 35 (2,9) 1 (0.7)

Ohio 34 (4.4) 278 (1.1) 100 (0.3) 84 (1.1) 21 (1.4) 0 (0.0)

Oldahorna 34 (4.3) 277 (1.1) 160 (0,4) (13) 20 (13) 0 (0.0)

Oregon 32 (4.2) 283 (1.2) 100 (0.2) *4 (1.4) 29 (13) 0 (0.2)

pannsylvania 32 (4,4) 264 (1.5) 100 (cto Se (1.3) 20 (2.4) 1 (0A)

Rhode NUN 33 (0.5) 279 (1.2) 100 24 (1,9) 0 (0.3)

leas 32 (43) 274 (1.2) 100 (0.2) (16) 15 (19) 0 (0.2)

Virginia 35 (3.9) 286 (2.3) 100 (0.1) 88 (1.3) 33 (3.6) 2 (1.0)

West Virginia 35 (4.8) 268 (1.0) 99 (0.3) 70 (1.0) 14 (1.7) 0 (0.0)

Wisconsin 38 (4.9) 287 (1.2) 100 (0.1) 92 (1.1) 32 (2,9) (0.5)

Wyoming 29 (0.6) 281 (1.1) 100 (0.0) 89 (1.3) 23 (1.7) 0 (0.2)

7fifittTC41212
GINO
ifirgift WNW (4-4

OW COI
..

*Of OM)

(***1

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole dation is within plus or minus two standard errors of the estimate
for the sample. %When the proportion of students is either percent or 100 percent, the standard error is inestimable. However,

"'The number o.f schools or students was considered t for this
po-mntages 99.5 percent IWO greater %We rounded to 100 t and perosennsiyv less than 0.5 percent Welt rounded to 0 percent.
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TABLE 12.14 Percentage of Students Within Selected Demographic Subgroups in the Top
One-Third of the Schools

GRADE 8
Pueuc 1104001.8

Percentage of Students by Ratte/Ethniclty
Percentage of Students by Type of

Community

Whits Mick Hispank

Asian i
Pacific
Wander

American
Indian

Advantegged

Urban
DiamPrentaged

Urban
Extreme
Rural Other

NATION 49 (6.2) 14 (3.6)1 24 (7.2)1 40(12.1)1 21(16.5)1 100 (0.0) 8 (8.8)1 27(16.2)1 39 (6.0)

Northeast *** I'l *** (m) "" ('") "" I4'1 ' (") "" (") ' (4") ' (") *** (4")
Southeast ' ('") ' ("I ' ('") ' ("-*) ' (") "" (***) *** (**1 *** ("4) ' (I")
Central ' ("E) ' (***) *** (') ' ("1 *** (") ' ("1) ' ("*) ' (4") ' (***)
West *** (") ' (") ' ('") *** (4") ' (***) *** (4") ' ('") ' (***) ' (m)

WIVATES

Alabama 42 (4.7) 14 (3.0)4 20 (5.7)4 *4* (i-b) *** re) es(14.2$ b (7.70 10 (9.7)4 30 (0.4)

Aflame 48 (32) 23 (0.3)4 17 (33) "` ri 7 (3.7)4 wpm 13(10.6)4 9 (7.9)4 34 (4.9)

Maims 42 (4.4) 3 (1.5)4 18 0.3p - (***) *** ('e') ex22.3p 14(14.e)4 28 (8.2)4 36 (4.8)

Calitarnis 45 (5S) 15 (3-2) ¶5 (2-5) 35 (59) ae. (***) 92 CMS 6 (8.3)4 0 (0-0) = (M)4
Colorado 41 (4.4) 6 (2.5)1 14 (3.0) " (") " (") 76 (6.6) 0 (0.0) 18(10.5)1 20 (5.0)1

Connecticut 38 (3.3) 7 (1.5) 8 (2.1)1 ' (") " (") 70 (5.6) 0 (0.0) 0 (0.0) 16 (4.5)1

Delaware 33 (0.7) 25 (2.1) 16 (4.1)1 " (") " (") 100 (0.0) 0 (0.0) 7 (0.1) 30 (0.3)

District of Columbia " (") 35 (0.7) 33 (3.5) ' (") 4" (") 100 (0.0) 18 (0.2) 0 (0.0) 50 (0.5)

Florida 41 (4.6) 15 (3.4)1 27 (7.0)1 38 (8.0)1 " (") 81(11.4)1 0 (0.0) 0 (0.0) 38 (6.1)

Georgia 47 (4.7) 12 (al)4 20 (3.8) *** ('") ." ("Pb) 100 (0.0) 0 (0.0) 14 (9.0)4 29 (5.9)4

lima 40 (2.3) ''''' rin 35 (2.5) 31 (0.5) *** (4") 100 (0.0) 14 (0.7) 0 (0.0) 35 (04)
Idaho 40 (i-i) ' (m') 31 (4-0)4 "I' ("1 20 01.80 *4* (4") 4" (**) 15 15.2P 45 (1.2)
awls 39 (4.5) 11 (4.5)4 12 (3.8)4 52(11.4)1 "I' (4") 84 (8.2) 0 (0.0) 25 (8.7)4 26 (7.2)1

&diem 36 (5.4) 4 (2.1)4 26 (74)4 * ("*) en 6203.0p 0 (0.0) 2%11.341 40 (7,0)4

lowa 31 (4.5) " (") 18 (4.3)1 (") " (") 100 (0.0) 0 (0.0) 29 (6.9)1 27 (6.6)1

Kentucky 33 (4.3) 24 (6.7)1 15 (4.3)1 ' ("*) *** (") 68(16.0)1 10 (9.9)1 12 (5.0)1 43 (7.0)

Louisiana 45 (5.3) 20 (3.1) 25 (5.2)1 " (") " (") 100 (0.0) 11 (7.4)1 6 (6.6)1 40 (7.1)

Maryland 42 (5.0) 13 (2.9)1 23 (4.5) 66 (8$)1 " (") 69 (8.8)1 0 (0.0) 0 (0.0) 29 (7.2)i

Michigan 36 (4.9) 9 (2.5)1 20 (5.7)1 ' (") ' ("") 73(11.5)1 0 (0.0) 33(14.6)1 24 (6.3)1

AfilmillaCtill SS (4.4) 8 (34 18 (5.8)4 31 Kap - ('**) 34 (8.4)1 0 (0.0) 33 (9.9)1 38 (6.a)

&Santana St (2.5) "" ("4*) 15 (3.4)4 411* (") 7 (2.3)1 (4") 0 (0.0) 25 (6.3)4 38 (1.8)

Nebraska 37 (20) 5 PO 22 (0-0)1 *** ("-) *** (**) 64 (1-3) " (...) 35 (8.5)1 25 (3-4)
Nem ItampeNre 33 (1.0) "e (4") 30 (e.$)4 - (***) - (-1 61 (2.8) 0 (0.0) 61(12.1)) 32 (1.1)

Nov slitlitty SD (5.1) 6 (2.5)1 10 (1.6) 68 (7.3) ' (") 65(12.7) 0 (0.0) 0 (0.0) 23 (5.3)4

New Mexico 53 (1.8) " (") 26 (1.4) ' (") 9 (1.4) 100 (0.0) 35 (1.1) 34 (33) 31 (0.7)

New York 43 (5.3) 4 (1.7)1 6 (23)1 35(10.4)1 " (") 67(14.3)1 0 (0.0) 33(35.1)I 42 (7.3)

North Carolina 39 (4.8) 26 (4.2) 12 (3.9)1 *** (") 5 (3.4)1 75(20.2)1 52(29.9)1 21 (9.4)1 33 (5.0)

North Dakota 48 (3.0) " (") 43 (7.8)1 ' (") 5 (2.5)1 59 (1.0) *** ("*) 42 (6.3)1 49 (2.9)

Ohio 38 (4.8) 6 (2.2)1 17 (5.2)1 ' (") " (4") 91 (7.8)1 7 (7.4)1 19(10.6)1 29 (5,6)

Oktahoms 39 (4.0) 20 (8.0)4 26 (0.5)4 4*" ('i") 17 (4.5)4 100 (0.0) 0 (0.0) 14 (7.4)4 36 otsp
Oregon 23 (4.2) s" e") 22 (8.2)4 40 (7.5) 21 (5.5)1 87(13.9y 0 (0.0) 41(144)4 26 (5.3)4

Panesylasels 30 (4.7) 11 (0.2)4 11 (4.0)4 4*** (") Ih" ("6) 100 (0.0) 0 (0.0) 31(10.5)4 25 (8.1)4

Rhacie Iflat4 33 (0.8) 5 pap 11 (1.9) ("*) *** (***) 88 (0.2) 0 (0.0) 0 (0.0) 10 (0.1)

Teem 47 (63) 15 445y 10 (3.8)4 4" (4"1 4" ("*) 93 (7.0)4 10 (8.5)4 22(18.1)4 26 (5.7)4

Virginia 41 (4.7) 11 (2.2) 36 (5.4) 69 (6.0) " (4") 72 (8.5)1 0 (0.0) 9 (9.4)1 28 (5.8)1

West Virginia 35 (4.9) 25 (7.3)1 29 (63)1 " (") " (") 0 (0.0) 38(14.4)1 20 (8.8)1 38 (5.5)

Wisconsin 39 (5.3) 8 (4.2)1 26 (5$)1 ' (") .44 (a.") 87(21.2)1 0 (0.0) 33(12.1)4 40 (6.1)

Wyoming 31 (0.8) ' ("") 22 (3.0) *** (") 20 (4.5)1 0 (0.0) 0 (0.0) 50 (4.1) 30 (0.7)

41111011TOMMI

'Qum *N. eil (os) 4. (*..) . rill e* (**1 4. (0**) *** (OM) eal IWO ral

'Virgin isloxis ...* r.) 1110* ell *** ral OM (..1 ..,,, (...) ... (.1 a** en tit* In ... ("1

The standard errors of the estimated percentages appear n parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole popution i within plus or minus two standard errors of the estimate for the
sample. "'The number of schools or students was considered insufficient for this analysis. Underlying subgroup population
proportions_provided in previous tablcs should be considered in interpreting these results. ! Interpret with caution - the nature of
the sample does not allow accurate determination of the variability oithis estimated statistic.
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TABLE 12.14 Percentage of Students Within Selected Demographic Subuoups in the Top
One-Third of the Schools (continued)

Percentage of Students by Parents' Highest Level of Education
Percentage of Students by

Gender

GRADE 8
PUBLIC SCW)OLS

Did Piot Finish
High School

Graduated
High Schooi

Some
Education
Alter High

School

_.

Graduated
College Maio

I

1 Female

NATION 23 (4.6) 33 (5.4) 40 (6.0) 54 (6.0) 41 (5.4) 40 (5.2)

Northeast *44 (44* ) Ho* (41-41 fr4-11 (***) (41.1 MN (e * ) **II (

Southeast ..... (.....) grki C 0 41 ... (... )
114. (114) ... (* ) *I (NM)

Central . (.....) ...... (..) ..... (....) .... (...) Mr* (0 ) (*Mr*

West .... (....) .... (....) . (.) ... (.) .. (+d.) ... (4...)

STARS
Alabama 23 (4.8) 29 (4.3) 35 (4.4) 41 (4.2) 34 (3.9) 33 MP
Arizona 17 (4.5)1 25 (3.0) 311 (3.3) 4$ (4.2) 34 (3.3) 37 (3.3)

Manias 20 (4.3) 29 (3.9) 40 (4.8) 37 (4.0) 33 (3a) 31 (3.4)

California 14 (2.9$ 25 (3.9) 32 (4.8) 4$ (5.3) 3$ (3.9) 32 (ag)
Colorado 16 (3.6)1 20 (3.6) 30 (4.4) 45 (4.6) 34 (3.9) 33 (3.8)

Connecticut 10 (3.0)1 13 (2.3) 24 (3.4) 4.8 (3.3) 32 (3.0) 31 (2.9)

Delaware 23 (6.4)1 20 (1.4) 32 (2.6) 43 (1.1) 32 (1.2) 30 (1.2)

District of Columbia 26 (3.7) 26 (1.6) 42 (2.4) 47 (1.7) 34 (0.9) 38 (0.8)

Florida 13 (3.6)1 28 (4.0) 36 (4.3) 45 (4.8) 34 (4.0) 34 (4.1)

Georgia 22 (4.4) 24 (3.8) 30 (4.4) 48 (5.0) 34 (4.0) 34 (3.11)

Howell 31 (4.1) 29 (13) 47 NO 47 (1.4) 39 (1.0) 31(1.2)
Maio 37 (4.7) 30 (2.5) 37 (2.1) 47 (IA) 41 (1.5) 37 (IA)
MIMS 13 (3.1p 19 (3,4) 27 (44) 4$ (5.0) 32 (4.1) 31 (4.0)

Indiana 24 (5.7)1 33 (5.4) 30 (5.9) 40 Km 35 (5.5)
lowa 17 (4.3)1 26 (4.5) 28 (5.0) 34 (4.9) 30 (4.4) 30 (4.5)

Kentucky 19 (3.7) 26 (4.0) 35 (5.0) 47 (5.6) 32 (4.1) 31 (4.4)

Louisiana 25 (4.1) 29 (3.7) 37 (4.3) 44 (4.1) 34 (3.7) 34 (3.8)

Maryland 18 (4.3)1 17 (3.4) 30 (4.7) 48 (43) 33 (4.1) 33 (4.1)

Michigan 18 (4.6)1 23 (4.1) 28 (4.9) 4.3 (5.1) 33 (4.4) 34 (4.4)

tenants 24 (5.7)1 27 (4.5) 31 (5.0) 34 (43) 32 (4.3) 32 (4.3)

Montana 27 (4.1) 29 (3.11) 34 (3.1) 30 (2.?) 34 (2.7) 30 (2.7)

Sabraska 23 (8.1)1 21 (4.5) 37 (3.2) 41 (3.5) 34 (3.5) 3$ (3.4)

Now Hampshira 12 (2.9)1 21 (4.8) 29 (2.3) 44 (IA) 32 (14) 34 (1.5)

Haw Jersey $ (2.8)1 11 (3.1) 27 (4.8) 40 (4.9) 32 (4.0) 31 (3.9)

New Mexico 21 (3.2) 29 (1.7) 38 (2.1) 48 (1.6) 37 (1.4) 34 (1.4)

New York 17 (3.9)1 26 (4.0) 31 (5.1) 39 (4.6) 29 (4.0) 31 (3.9)

North Carolina 23 (3.8) 28 (4.0) 30 (4.3) 44 (5.3) 33 (4.1) :33 (4.3)

North Dakota 27 (6.8)1 40 (4.5) 44 (4.0) 51 (2.7) 47 (3.3) 44 (3.4)

Ohio 24 (5.3)1 27 (4.6) 33 (4.7) 45 (5.4) 34 (4.6) 34 (4.4)

Oklahoma 15 (3.8)1 25 (3.9) 30 (4.1) 47 (5.1) 35 (4.4) 31 (4.5)

(moon 14 (3.9)1 23 (4.1) 31 (4.5) 40 (4.8) 32 (4.4) 32 (4.3)

Penninfloania 14 (4.3)1 22 (4.0) 29 (43) 44 (5.3) 32 (44) 31 (4.5)

Rhode island 14 (2.4) 19 (1.3) 32 (2.0) 43 (1.3) 29 (0.9) 30 (04)
Toms 17 (3.5) 21 (4.1) 34 (5.2) 47 (5.3) 34 (4.5) Si (4.3)
Virginia 15 (3.4)! 21 (3.3) 32 (4.4) 54 (4.6) 35 (3.9) 35 (4.1)

West Virginia 20 (4.6)1 29 (4.4) 40 (5.9) 49 (5.7) 34 (5.0) 36 (4.9)

Wisconsin 17 (4.4)1 32 (4.8) 35 (5.2) 43 (6.0) 36 (5.1) 35 (5.0)

Wyoming 19 (3.0) 28 (2.2) 29 (1.7) 32 (1.2) 30 (1.1) 28 (1.1)

TIRRIUMES
Qmim *so y*01 «id, (6.1 ito. eel 4Intib ell 11.410 (44$1 044 (11.1

Virgin Islands 01. rib) WI* (**1 414141 (110) 4411 (H)
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TABLE 12-15 I Mathematics Profidency for Students in the Bottom One-Third of the Schools

GRADE 9
PUBLIC SCHOOLS

Percent *I
Students

Average
Proficiency

Percentage of Students at or Above Four Anchor Levels on the
NAEP Mathematics $cale

Level 200 Level 250 Level 300 I Level 350

NATtON
Northeast
Southeast
Central
West

SIAM
Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho

Indiana
lava
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Montana
t4411X8421

New Hampshire
Nov Jersey
New Mexico
New York
North Carolina
Norm Dakota
Ohio
adenoma
Oregon
Pennsylvania
Rhode island
Texas
Virginia
West Virginia
Wisconsin

WYoming
111 UMW*
Guam
Virgin Wands

114 rail
11* rri

E2 (4.0) 238 (13)
SS (33) 242 (1.7)

05 Mtn 241 (1.5)
31 (4.0) 238 (1.5)
32 (3.2) 252 (1.6)
38 (3.7) 250 (1.7)
38 (0.3) 248 (1.0)
28 (0.3) 218 (1.1)
33 (3.7) 238 (1.6)
34 (4.3) 242 (1.2)

31 (02) 233 (0.9)
23 (0.9) 280 (13)
33 (4.4) 236 (2.7)
33 (4.0) 2E4 (1.6)
37 (5.2) 268 (1.1)
38 (4.9) 245 (1.2)
32 (3.6) 227 (1.5)
33 (3.2) 238 (1.5)
33 (4.3) 243 (1.9)
38 (4.5) (1.3)

21 (204) 271 (1.8)
30 (0.1) 281 (1.1)
S? (03) 282 (13)
31 (3.4) 34r. (2.7)
25 (0.9) 79 (1.1)
37 (3.7) 239 (1.8)
34 (3.8) 238 (1.1)
29 (2.6) 267 (2.0)
34 (4.1) 248 (1.2)

24$ (1.4)
34 (4.13) 240 (1.0)
35 (43) 249 (2.3)
37 (0.7) 242 (0.7)
31 (4.3) 240 (1.9)
33 (3.3) 243 (1.1)
32 (4.0) 245 (1.0)
33 (4.0) 258 (2.1)
33 (0.6) 262 (0.9)

239 (2.3)

". (4e.)
"4 r")
4" (4")

91 (2.5) 35 (2.9)

." ("1
4" ("4)

("4) .44(m)
") 44* (-)

90 OA) 31 (2m)
04 (1.0) 38 (3.1)
23 (1A) 313 (2.2)

89 (22) 31 (2.3)
97 (0.8) 52 (3.0)

50

2 (0.7) 0 (0.0)
1*4(04*) 144 (14* )

041 (In *** (444 )

111 rill 1** (11*)

4* (...) ... (*.)

2 NA 0 (0.0)
2 (02) 0 (OA)
2 (0.5) 0 (41.0)

(0.7) 0 (0.0)
5 (1.0) 0 (0.0)
5 (0.7) 0 (0.0)95 (1.31 (2.8)

95 (1.0) 46 (2.3) 5 (0.8)
76 (1.9) 8 (1.2) 0 (0.0)
91 (1.5) 33 (2.3) 3 (0.6)

92 (1.3) 38 (2.0) 3 (0.5)
87 (1.2) 29 (1.7) 2 (0.4)
09 (0.5) de (23) 7 (1.2)
89 (2.3) 32 (3.8) 1 (0.4)
98 (1.0) 53 (am 5 (0.7)

100 (0.4) 74 (2.0) 11 (1.1)

96 (1.0) 41 (2.0) 4 (1.1)

86 (2.0) 17 (1.6) 0 (0.2)

90 (1.2) 33 (2.3) 3 (0.8)

94 (IA) 40 (3.4) 2 (0.5)

911 (0.7) 72 (2.1) 11 (1.5)

119 (0.3) (2.7) 14 ('..2)
98 (0.9) NO (2.5) (0.0)
99 (0.0) OD (2A) (12)
08 (1.2) 40 (4,0) 3 (0.9)
94 (1,4) 34 (1.0) 1 (0.7)

Di (13) 32 (2.8) 4 (1.6)

fs:i (1.4) 31 (1.4) 2 (0.41

98 (0.7) 75 (3.3) 11 (1.9)

95 (1.0) 46 (2.0) 4 (1.0)

98 (12) 47 (23) 2 (ile)
9$ (OA) (2.3) 10 (1.0)
95 (1.2) 48 (33) 0 (1.3)
90 (1.1) 59 (13) 5 (1.1)
93(1.7) (24) 3 (0.7)
94 (1.1) 40 (2.3) 2 (0.8)
96 (1.3) 41 (2.2) 2 (0.8)

97 (1.1) 62 (3.1) 8 (1.4)

99 (0.4) 69 (1.8) 7 (1.2)

IMM es)
ri *MI 1***)

411*

06110 (MI

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0,0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
co pp
0 (0.0)
0 (0.1)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.1)
0 (0.0)

The standard errors of the estimated }percentages and proficiencies appe.ar in liarentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population within plus or minus two standard errors of the estimate
for the sampk. When the proportion of students is either 0 percent or 100 percent, the standard error is inestimable. However,
percentages 99.5 percent and greater were rounded to 100 percent and percentages less than 0.5 percent were rounded to 0 percent_
"'The number of schools or students was considered insufficient for this analysts.
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TABLE 12.16 I Percentage of Students Within Selected Demographic Subgroups in the Bottom
I One-Third of the Schools

ORADE I
PUBLIC SCHOOLS

Percentage of Students by Ram/Ethnicity
Percentage of Students by Type of

Community

mii suck illapank

Asian t
Picnic

Wander
Amorkan

Indian
Adruneanent

Urban
Dias*

Urban j Rurai Other

NATION 19 (4.0)1 69 (8.3) 30 (9.2)1 11 (6.7)1 61(35.4)1 0 (0.0) 53(13.3)1 43(21.0)1 26 (4.3)
Northeast (...) ... ('") ." (0) **4 (") ." ("1 ." ('") 4" (4*) 4' (.") "` ("4)
Southeast 4" 4 (44') 4" (444) 4" (444) 4" (4") 444 (4") 4" (4") 444 (4*4) 444 (4") 4" ('4')
Central 4" (44') 444 (444) 444 (4") 444 (444) 4" (444) 4" ("64) 4" (444) "4 (4") 444 (444)
West 4" (444) 444 (44') 4" (4') 444 (") 444 (4") 4" (4") "4 ("4) 444 ("4) 4" (4"

PATES
Alabama 19 (3.11) to (5.3) 90 (7.2)1 e" (") "4' (4") 12410.8$ 42(13.8)1 62(13.3)1 33 PSI
*boons 15 (3.2)1 45(10.2)1 56 (5.1) ." ("1 66 (5.5)1 0 (0.0) M(13.2)1 71(14.9)1 $3 (5.9)
Arkansas 22 OM 77 OA 82 (8.2) *" (") ' ("") 0 (0.0) 00(144)1 62 (9.0)' as (4.9)
Catania 13 (2.9)1 51 (6.4)1 51 (5.7) St (6.3)1 "" (°") 0 (0.0) 66(15.0)1 0 (0.0) $4 (7.4)1
Colorado 23 (3.2) 71 (9.4)1 59 (5.3) 44' (4+) ('4') 5 (3.9)1 100 (0.0) 24(12.4)1 34 (5.8)
Connecticut 24 (3.8) 78 (3.5) 52 (3.8) "4 ("4') "* (") 4 (3.4)1 100 (0.0) 0 (0.0) 31 (6.4)1
Delaware 34 (0.7) 45 (1.8) 54 (4.5) " (") " (") 0 (0.0) 0 (0.0) 32 (0.3) 44 (0.4)
District of Columbia " ("1 30 (0.5) 2'.i (3.0) m ("4) "` ("4) 0 (0.0) 43 (0.3) 0 (0.0) 0 (0.0)
Florida 22 (3.5) 58 (6.0) 44 (6.7) 13 (5.6)1 *" (") 0 (0.0) 75 (9.6)1 40(23.0)1 27 (6.0)1
Georgia 22 (4.1) 54 (6.1) 48 (3.S) 4" (I") e" (.4) 0 (0.0) 51(17.2)1 44(12.5)1 38 (6.4)
tlawirli 1$ (1.9) °" rin 38 (2.7) SS (0.11) "" ('") 0 (0.0) 75 (0.7) 0 (0.0) 24 (0.3)
leslia 27 (0.0) *4 ("1 38 (3.7) *** (") 41 MO ". ('4') ". ("1 31 (3.8) 30 (0.0)
1111nols 18 (44)1 al (8.S) 88 (8.7) 33(12.1)1 ' ('") 8 OAP 72 (9.4) 17(13)1 30 (8.2$
Indiana 28 (3.9) 77 (7.1) 56 (3.5)1 ° ("1 *** (***) 10 too leo gm 31(13.0)1 28 (5.8)1
Iowa 38 (5.2) " (") 51 (7.4) " (") " ("1 0 (0.0) 100 (0.0) 38 (8.4)1 39 (8.1)1
Kentucky 34 (5.1) 47 (7.2) 60 (7.9)1 "1 (") "4 (") 8 (7.2)1 83 (9.9)1 40(10.0)1 28 (5.2)1
Louisiana 13 (2.7) 59 (4.6) 44 (6.9) ' (") " (") 0 (0.0) 59(10.8)1 64(13.0)1 17 (5.7)1
Maryland 18 (3.2) 64 (4.5) 43 (5.8) 13 (4.2)1 ' (") 12 (6.9)1 88 (8.5)1 26(26.1)1 26 (5.8)1
Michigan 22 (4.3) 85 (3.7) 47 (7.4)1 " (*4") " (") 0 (0.0) 92 (8.7)1 27(163)1 22 (6.7)1
Minnesota 34 (4.8) 74(12.2)1 41 (3.0)1 50 (3.0)1 4" ('") 39 (9.7)1 0 (0.0) 3$(101)1 25 (7.2$
Montana 24 (2-1) *** (l') 43 (7.8)1 .44 (4") SS (7-5)1 4" ('") 0 (0.0) 37 (84) 24 (2-1)
Nebraska 33 (3.4) 80 (28) 84 (8.8) 4" (***) "" ("1 18 (0.7) 446 (444) 31 (1.3)1 43 (3-1)
New Hampshire 37 (0-8) "" (0") a WS *** (4") 4" (4") 0 (5.0)1 0 (0.0) 34(15.1)1 35 (0.8)
New Jersey 14 (3.1)1 62 (4.4) 66 (4.8) 11 (3.7)1 ("") 1 (0.8)1 100 (0.0) 0 (0.0) 29 (7.2)1
New Mexico 12 (0.9) ' (") 31 (1.7) ' (") 49 (3.5) 0 (0.0) 13 (04) 29 (4.3) 27 (0.7)
New York 14 (2.9) 78 (6.6) 77 (5.4) 38(10.8) ' (") 0 (0.0) 96 (3.8) 0 (0.0) 12 (5.2)1
North Carolina 23 (3.9) 4.9 (4.5) 58 (6.4) ." ("4) 76(11.0)1 0 (0.0) 48(29.9)1 62 (9.8)1 27 (4.5)
North Dakota 26 (2.3) " (") 38 (7.5)1 ' (") 88 (4.4)1 11 (0.7) `" (") 32 (5.4) 26 (3.2)
Ohio 27 (4.3) 84 (3.9) 56 (6.9) '' 4' (it') ' ("1 9 (7.8)1 88 (92) 24(172)1 31 (5.5)
Oldahams 28 (42) 62 (7-3) 40 RAI 444 ("") 40 WY 0 (04) 47 (9.1)1 54(11.1$ 17 PAP
Oregon 32 (4.6) ". (***) 42 (6.4) 30 (7.2)1 42 (8.5)1 0 (0.0) 90(10.6$ ..ii15.4)1 34 (3.0)
Pennsylvania 26 (4.5) 64 (3.6)1 68 (3.9)1 4" (44') 0" ("") 0 (0.0) 6605.29 28(19.0)1 33 (5.4)
Rhode island 29 (0.8) 64 (3.3) 74 (2.8) (4") 1" ("") 4 (0.1) 63 (7.9) 0 (0.0) 39 (0.2)
Texas 15 (3.9)1 53 (7.5) 41 (5.9) ''4' l'41 "* (") 0 (0.0) 11 (9.8)1 19(13.3)1 25 (5.4)1
Virginia 22 (2.8) 66 (43) 39 (5.6) 6 (2.5)1 ' (") 0 (0.0) 64(12.3)1 67 (9.8)1 38 (5.4)
West Virginia 31 (4.0) 48 (9.5)1 35 (6.8)1 ' (") " (") 0 (0.0) 26(10.9)1 28 (9.9)1 34 (4.9)
Wisconsin 27 (4.1) 87 (5.3) 50 (5.5) *" (") *** (") 0 (0.0) 100 (0.0) 12 (6.7)1 33 (6.3)1
Wyoming 31 (0.8) *" (") 41 (3.0) " (") 56 (5.4) 0 (0.0) 0 (0.0) 28 (1.4) 31 (0.6)

TERRITOMS
Guam 4" chin . (0..) ... (0.) 444 (Ohl IN* rill *** (***) MN! (*Al AA* rill Old ral
Virgin Islands 4" ('.b,b) ., rol ..... (41 404' (~) ved, rm.) emir (4ye) OM (Mil Oa* (*it) *IN rill

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample. ""The number of schools or students was considered insufficient for this analysis. Underlying subgroup population
proportions provided in previous tables should be considered in thterpretmg these results. ! Interpret with caution - the nature of
the sample dOes not allow accurate determination of the variability of this estimated statistic.
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TABLE 12.16 Percentage of Students Within Selected Demographic Subgroups in the Bottom

One-Third of the Schools (continued)

Percentage of Students by Parents' Highest Level of Education
Percentage of Students by

Gander

GRADE I
MUM SCHOOLS
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Chapter 13
Mathematics Instructional Materials, Group Work, Projects and
Resources at Grade 8 in the States

INTRODUCTION

The context in which mathematics learning and instruction takes place is an
important factor in developing students proficiency. To provide a glimpee into
the eighth-grade classrooms across the participating states and territories, the

1990 NAEP Trial State Assessment collected information from students and

their teachers about a number of instructional variables. Similar to the state-

level data in previous chapters, the results portray a great deal of variability in
the methods and resources that public-school teachers employ in providing
mathematics instuction to eighth graders. In general, however, the results

suggest some distance between actual instructional practice and the classrooms

as envisioned by the National Council of Teachers of Mathematics (NCTM)."

TEACHERS' REPORTS ON STUDENT ABILITY GROUPING

Teachers of eighth graders participating in the assessment were asked whether
their students were assigned to mathematics classes by ability. The teachers

also were asked to describe the overall ability level of students' clas.les as

high-ability, average-ability, low-ability, or widely-mixed ability. TABLES

13.1 and 13.2 contain information on grouping practices across states. The

results in TABLE 13.2 essentially replicate the alphabetically ordered results in

TABLE 13.1, except the data are organized by the extent to which states use
ability grouping.

"Curriculum and Evaluation Standards for School Mathematics (Reston, VA: National Council of Teachers of
Mathematics, 1989).

Professional Standards for Teaching Mathematics (Re.ston, VA: National Oauncil of Teachers of Mathematics, 1991).
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In almost all the participating states and territories, with the exception of

North Dakota, the Virgin Islands, Montana, and Nebraska, at least half of the

eighth graders attending public schools were assigned to mathematics classes
by some form of ability grouping. States with more than 85 percent of their
public-school eighth graders ability-grouped were Connecticut, Guam, Rhode

Island, Oregon, Hawaii, and Maryland. Across the states, there was little

relationship, if any, between degree of ability grouping and average

performance. Within states, however, students grouped by ability had higher

average proficiency, compared to those not grouped.

Teachers' views of tF ability levels of their classes and the corresponding

proficiency levels are provided in TABLE 13.3. The large differences in
performance across the ability groups are reminiscent of the Second
International Mathematics Study (SIMS) finding that eighth graders in the

United States were perhaps the most ability-tracked group of 13-year-olds in

the world." The use of ability grouping can result in vast differences in
students' exposure or oPportunity to learn mathematics. Students who enter

Algebra I tend to do so with substantially different content area exposure and

pre-algebra skills. For those students who are less well prepared, the greater
demands required by Algebra I, compared to their earlier course work, can

create a context for failure.°

USE OF TEXTBOOKS AND WORKSHEETS IN MATHEMATICS
CLASSES

Two questions about instructional materials were asked of both the public-

school eighth graders and their teachers. The first was about the frequency

with which they did mathematics problems from a textbook, and the second

was about the frequency with which they did mathematics problems on

worksheets. The results are presented in TABLES 13.4 through 13.7.
More students reported frequent use of the textbook for problem sources

than did teachers, although both reported high reliance on textbooks. States

'Curtis McKnight, et. al, The Underachieving Curriculum: Assessing U.S. School Mathematics from an International
Perspective, A National Report on the Second International Mathematics Study (Champaign, IL: International Association
for the Evaluation of Educational Achievement, Stipes Publishing Company, 1987).

"Flanders, J. "How Much of the Content in Mathematics Textbooks is New?" The Arithmetic Teacher, 35. (1),
September 1987: 18-23.
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with high agreement between students' and teachers' reports about extensive
daily usage of textbooks were West Virginia (84 percent and 85 percent),

Alabama (83 percent and 85 percent), and Indiana (82 percent and 81 percent).
States with similar reports from students and teachers indicating lower daily

usage of textbooks were Maryland (62 percent and 57 percent), Connecticut (67

percent and 56 percent), and the District of Columbia (53 percent and 39

percent). In general, eighth graders working problems from the textbook daily
performed considerably better than did those who used a textbook less

frequently.

Although worksheets were used less frequently than textbooks, they were

still used several times a week for about one-third of the eighth graders.
Teachers and students appeared to be in relatively close agreement on this

issue. Among the states having the greatest amount of student and teacher

agreement on the frequent use of worksheets (at least several times a week),

Delaware (51 percent and 53 percent) and North Carolina (45 percent and 49

percent) reported the most eighth-grade public-school students using them.

Oklahoma (25 percent and 28 percent), West Virginia (26 percent and 29

percent), and Idaho (27 percent and 29 percent) reported the fewest. Across
the states, eighth graders in classrooms with more frequent use of worksheets
performed less well than did students in classrooms with less frequent use.

USE OF SMALL GROUPS IN MATHEMATICS CLASSES

As discussed in Chapter Six, the NCTM Standards and a number of other

sources have recommended the use of small groups and cooperative-learning

strategies for mathematics teaching in the middle grades." The NAEP Trial

State Assessment data provide an opportunity to explore the prevalence of such

practices. However, the results presented in TABLES 13.8 through 13.11 show
considerable disagreement between students and teachers about the frequency

of work in small groups. The results in TABLES 13.8 and 13.10 are in

"David W. Johnson and Roger T. Johnson. "Using Cooperative Learning in Math" in Cooperative Learning in
Mathematics, Neil Davidson, editor (Menlo Park, CA: Addison-Wesley Publishing Company. 1990).

Currkulum and Evaluation Standards for School Mathematics (Reston. VA: National Council of Teachers of
Mathematics, 1989).

Professional Standards for Teaching Mathematics (Reston, VA: National Council of Teachers of Mathematics, 1991).
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alphabetical order, while those in TABLES 13.9 and 13.11 are organized by the

percentages of public-school eighth graders engaged in group work at least

weekly, as reported by students and their teachers, respectively. Overall, eighth
graders reported small-group work much less frequently than did their teachers.

States with the greatest disagreement between student and teacher reports

on weekly small-group work in mathematics class were the District of

Columbia (47 percent and 82 percent), Wyoming (44 percent and 70 percent),

and Oregon (39 percent and 70 percent). The states with the lowest
percentages of both students and teachers reporting w:lekly group work were

Rhode Island (14 percent and 27 percent), Pennsylvania (17 percent and 33

percent), and Arkansas (18 percent and 33 percent).

Teachers' reports about the frequency of small-group work showed no

consistent relationship with student achievement from state to state. In several

states, higher proficiency was associated with more frequent group work, and

in several states, lower proficiency was associated with more frequent group

work. In most states, however, there was no difference in achievement

according to teachers' reports about the frequency of group work. From the
eighth graders' perspective, students reporting moderate use of small-group

work tended to have higher average proficiency than did students reporting

small-group activity either weekly or never. This pattern prevailed in most
states, except Montana, North Dakota, and West Virginia, where there was no

clear pattern.

USE OF MANIPULATIVE TEACHING AIDS IN MATHEMATICS

Studies have suggested that regular use of concrete materials and tools has a

significant effect on both student achievement and attitudes toward

mathematics." Students' and teachers' reports about the frequency with
which manipulative teaching materials like rulers, counting blocks, and

geometric shapes were used to supplement instruction are shown in TABLES

13.12 and 13.13. An analysis of the state-by-state data suggests that teachers
were less likely than students to report the "never" category.

"E 3. Sowell, "Effects of Manipulative Materials in Mathematics Instruction," Journal for Research in Mathematics
Education, 20 (5), (November, 1989): 498-505.
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In the District of Columbia (37 percent and 43 percent), Montana (36

percent and 37 percent), and California (32 percent and 35 percent), about one-

third of the eighth graders attending public schools used manipulatives on a
weekly basis, according to both students' and teachers' reports. States with

high agreement in their reports, but where fewer eighth-grade students engaged

in the weekly use of maripulatives, were Pennsylvania (17 percent and 11

percent), Arkansas (21 percent and 13 percent), and Rhode Island (20 percent
and 14 percent).

For most states, eighth graders who reported using these mathematics
materials less than once a week had higher performance than did students

either reporting more frequent use of these materials or never using them.
Even though teachers' reports in Florida, Idaho, Montana, Nebraska, New

York, Oklahoma, Rhode Island, and Guam showed no systematic relationship

between use of these materials and students' achievement levels, teachers in

most states tended to report more use for eighth graders having lower

performance. This pattern may reflect a tendency toward more use of
manipulatives and teaching tools in general eighth-grade mathematics classes

than in algebra classes.

PREVALENCE OF REPORT WRITING AND PROJECT WORK

Another recommendation commonly made in the NCTM Standards as well as

in other sources, for curriculum and instruction, is that teachers should work to

build connections in their students' minds among various aspects of

mathematics, and between mathematics and other disciplines, through report

writing and project work. To monitor the prevalence of these activities,
students and teachers were asked to report the frequency whh which eighth-

grade students attending public schools were involved in writing reports or

doing mathematics plojects. The results of the students' and teachers'
responses are shown in TABLES 13.14 and 13.15.

Across the states, the most prevalent response from both students and

teachers was that these activities never took place in mathematics class,

ahhough teachers reported more students engaged in these activities than did

eighth graders. The low percentages of eighth graders who reported an

opportunity to work on projects or do written reports make the study of the

relationship of such activities to student proficiency difficult. Teachers' reports
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for states where 55 percent or more of the students received some report or
project work during the year indicated a slight positive relationship between the

presence of this work and average proficiency levels.

TESTING IN THE MATHEMATICS CLASSROOM

Eighth-grade students in public schools were asked about the amount of testing

in their mathematics classes. To further examine the nature of that testing,
their teachers were asked more specifically about how frequently they

administered teacher-generated tests, mandated tests (school, district, or state),

and other published tests. The results are shown in TABLES 13.16 through
13,19.

Across the states, eighth graders attending public schools generally reported
a considerable amount of testing. In the District of Columbia, Guam, and the
Virgin Islands -- where eighth-grade students attending public schools tended to
have lower overall average mathematics proficiency levels -- more than one-
fourth of the students (from 27 to 30 percent) reported being tested several

times a week. At the other end of the continuum, close to half the students
(from 45 to 52 percent) in Iowa, Montana, Oregon and Wisconsin reported

being tested less than weekly, and these were among the higher-performing

states. Additionally, the results within each state suggested that lower-

performing students may be tested more frequently. This phenomenon may

result from a tendency to focus on narrow objectives, so that the pattern

becomes one of teaching a small block of work then testing, teaching then
testing, and so on. However, more complex problem-solving requires st.Aents

to integrate information across larger bodies of content and build the

connections necessary for higher-order thinking. Many educators believe it is

preferable to incorporate ongoing evaluation into instructional activities and use

tests as summative measures of performance across more substantial blocks of

study.th°

Teachers reported testing large percentages of students on a weekly basis,

using tests of their own making rather than mandated tests. In Alabama,

Ic'Curriculum and Evaluation Standard.s for School Mathematics (Reston, VA: National Council of TeacLrs of
Mathematics, 1991).

Senta A. Raiien, et al., Assessment in Science Education: The Middle Years (Washington, DC: The National Center
for Improving Science Edt cation, The NETWORK, Inc. and The Biological Sciences Cuniculum Study, 1990).
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Louisiana, New Hampshire, New York, and Rhode Island, teachers reported

administering teacher-generated tests to more than two-thirds of their eighth-

grade students about once a week. Average proficiency levels varied
substantially across these states, although the pattern across the results for

individual states suggests a tendency to test lower-performing students more

frequently, which agrees with students' reports. The results for North Dakota

and Guam, however, represented notable exceptions -- the 10 percent of the

students tested the most frequently had higher proficiency levels than did those

tested less frequently.

According to teachers, school-, district-, and state-mandated tests were

administered much less frequently than teacher-generated tests. However, in a

preponderance of states, teachers in public schools reported administering

published tests (in addition to those mandated) to at least 10 percent of their

students on a weekly basis. About one-fourth of the eighth graders, and
sometimes fewer, were never given these tests, except in New York and New

Hampshire, where more than one-third of the students at grade 8 were never

given additional published tests.

THE AVAILABILITY OF RESOURCES

Teachers' reports on the availability of resources in public schools are

presented in TABLES 13.20 and 13.21, in alphabetical order and organized by

the percentage of students in poorly supplied classrooms, respectively.

Teachers in four states and territories -- the District of Columbia, Louisiana,

Guam, arid the Virgin Islands -- reported that the majority of eighth-grade

students were in classrooms where only some or even none of the necessary

resources were available. However, in all states but two (Iowa and Wyoming),

at least one-fifth of the public-school eighth graders were in poorly supplied

classrooms. In no state were more than one-third of the students in fully

equipped classrooms where teachers reported receiving all the necessary

resources. The results within a majority of the participating states indicate a

relatively consistent relationship between resources and proficiency, with

eighth-grade students in public-school classrooms with more resources

performing better.
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SUMMARY

The prevalence of ability grouping for eighth-grade mathematics instruction in

our country's public schools was confirmed on a state-by-state basis. In all
states but Montana, Nebraska, North Dakota and the Virgin Islands, the

majority of the eighth graders were in classes grouped by ability. In 10 of the

participating states, at least four-fifths of the eighth graders were grouped by

ability.

Most of the references cited in this report about research and reforms in
mathematics teaching and learning recommend instructional activities that

engage stu.ients in learning and foster higher-order thinking. Yet the picture

across the states as reported by both students and their teachers in public

schools reinforces that found for the nation -- most eighth-grade students were

working problems from their textbooks on i daily basis, few spent much time

in small-group work or using mathematical manipulatives and tools, and large
percentages never had the opportunity to do mathematics projects or write

reports.

Teachers reported more activity associated with innovative instructional

strategies than did students, which may signal that some teachers are familiar

with the approaches suggested by research in learning mathematics. In two
states -- the District of Columbia and Oregon -- at least 30 percent of the

eighth graders reported small-group work and working with manipulatives or

tools on at least a weekly basis. Only in the District of Columbia was this
work associated with substantially less reliance on working problems from

textbooks.

Finally, eighth-grade mathematics classrooms in public schools across the

states appeared to be characterized by considerable testing and limited resource
materials. Most tests were teacher-generated. For example, in Alabama,

Louisiana, New Hampshire and Rhode Island, teachers reported administering

teacher-generated tests to more than two-thirds of their eighth-grade students

about once a week. In general, the data suggest a tendency to test lower-

performing students more often. Lower-performing students alco tended to be

in the most poorly supplied classrooms. However, in no state were more than
one-third of the public-school eighth graders in classrooms where teachers

reported receiving all the necessary resources.
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13.2

I T
eachers'

R
eports

on

the

Prevalence

of A
bility

G
rouping

O
rganized

byI Percentage

of
Students

G
rouped

by A
bility

G
R

A
D

E

II

K
A

M

S
C

H
O

O
LS

_

7

Y
es,

S
tuder*

G
rouped

by A
bility

N
o,

S
tudents

N
ot

G
rouped

by A
bility

P
ercent

of
S

tudents

1 A

A
verage

P
naliciancy

P
ercent

of
S

tudents

A
verage

P
roficiency

S
T

A
1'E

S
/T

altalT
0alta

H
aw

aii

93 (0.4)

253

(0.7)

7 (0.4)

232

(1.8)

M
aryland

93 (1.1)

263

(1.7)

7 (1.1)

239

(3.6)

O
regon

90 (2.4)

273

(1.3)

10 (2.4)

263

(3.9)1

R
hode

island

89 (0.7)

263

(0.7)

11

(0.7)

2313

(2.1)

G
O

M
M

S
T

(24)

2$2

(02)

13 (0.4)

220

(2.1)

C
onnoctind

$1

0261

270

11.2)

14 (2.8)

257

(3.3)

'W
aw

a

$2

(IA

265

(0.9)

11

O
A

240

(1.3)

ioantorylaanis

$1

(3.A
)

271

(1.3)

19

(3A
)

250

(3.g)

V
irginia

$0 (24)

280

11.6)

20 (2.4)

252

(3.0)

N
orth

C
arolina

80 (3.0)

253

(1.4)

20 (3.0)

241

f1.8)

G
eorgia

79 (2.5)

250

(1.4)

21 (2.5)

250

(3.0)

N
ew

Jersey

78 (3.2)

276

(1.2)

22 (3.2)

248

(3.1)

N
ew

H
am

pshire

78 (1.0)

274

(1A
)

22 (1.0)

268

(1.2)

F
lorida

77

(3.0)

259

(1.6)

23

(3.0)

247

(1.8)

N
ew

W
yk

78

(3,3)

20

(2.0)

27

O
A

247

(3.0)

C
onform

72

(34)

262

(141)

21

(3.4)

241

(2.2)

'A
rizona

71

(3.6)

263(1.4)

29 (26)

215

(2.5)

M
ahn

70

(2.S
)

273

(0.9!

30 (2.0)

280

(1.5)

M
ons

19 (4.1)

272

(1.0)

31 (4.1)

258

(2I)

O
hio

68 (3.6)

269

(1.6)

32

(3.6)

256

(2.3)

C
olorado

68 (2.9)

272

(1.2)

34 (2.9)

256

(1.9)

W
yom

ing

66

(1.7)

273

(0.9)

34

(1.7)

271

(1.0)

N
ew

M
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55 (1.1)

262

(1.2)

35 (1.1)

247

(1.2)

M
ichigan

64 (3.9)

270

(1.7)

38 (3.9)

254

(2.2)

M
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04 (3.2)
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33 P
A
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(2.9)

M
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**
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(142)
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272
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T
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(2.5)

lO
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01 ($A
)
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39 O
A

252

(14)

M
at

W
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201

(1.7)

40 (4.0)

250

(1.5)

A
labam

a

60 (4.1)

256

(1.0)

40 (4.1)

247

(2.0)

O
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a

56 (3.7)
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(1.4)

44

(3.7)

258

(2.2)

low
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52 (3.8)
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(1.8)

48

(3.8)

277

(1.8)

W
isconsin

52

(4.3)
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(1.4)

48

(4.3)

288

(1,9)

L
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52 (4.2)

253

(2.0)
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(4.2)
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(1.8)

C
U

M
*
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(1.1)

230(1.3)
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O
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(0.11)

A
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(*S
)
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33 O
A
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(4)
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(1.5)

M
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55 (0.6)
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(0.7)

N
orth

D
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(2.1)
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TABLE 13.3
1

Teachers' Reports oo the Ability of the Students in Their Classes

GRADE
PUSUC SCHOOLS

NATION
Northeast
Southeast
Central
West

IMES
AI40sma
'Means
Mason
4:412oritla
Colorado
Connecticut
Delaware
District of Columbia
Florida

-080r$112
NOM
Vele
226101*

Iowa
Kentucky
Louisiana
Maryland
Michigan

Ns tuft
14sw:14iiiipette
Now aney
New Mexico
New York
North Carolina
North Dakota
Ohio
eitishoma

Piiinsylvarda
8010014 WSW

1'0.4011

Virginia
West Virginia
Wisconsin
Wyoming

;al IMF=
Ssiouto

25 (1.8) 282 (2.4) 34 (2.0) 259 (1.9) 10 (I' ) 241 (3.2) 25 (4.3)
24 (4.7) 285 (8.5)1 38 (7.9) 270 (3.6)1 21 (5.1) 248 (4 4)1 17(10.3)
30 (4.4) 288 (4.2) 25 (4.1) 250 (3.5)1 18 (5.1) 231 (4.4)1 30 (8.1)
21 (2.8) 286 (4.4) 40 (4.1) 259 (4.8) 17 (4.2) 253 (7.5)1 22 (5.3)
24 (3.0) 295 (4.0) 36 (6.8) 259 (3.4) 13 (3.1) 232 (4.6)1 27 (8.9)

24 (IA)
23 (IA)
Si (ILO)
25 (1.7)
36 (22)
30 (1.0)
15 (1.0)
27 (1.4)
25 (1)
25 (OA)
23 (2.0)
22 (1.2)
25 (IA)
18 (1.9)
28 (1.8)
16 (1.6)
33 (1.7)
24 (1.8)

21 (1.7)
1924)1
11 (II)
22 (1A)
27 (1.11)
23 (1.1)
21 (1.9)
26 (15)
15 (1.7)
25 (2.0)
23 (2.2)
21 41)
$1 (IA)
Xi (1.1)
17 (IA)
29 (1.8)
27 (1.9)
24 (2.3)
26 (0.9)

10 (0A)
/4 (0f8)

0,8) 4,3A) 253 (1.7)
288 (12) 40 (2.8) 28filia)
282 (1.0) 37 422} 05(13)
211.3 (15) 39 013) 221(0)
291 (2.3) 34 (23) 267 (1.5)
296 (1.8) 38 (1.9) 285 (1.3)
294 (1.2) 33 (1.0) 259 (1.4)
262 (2.8) 38 (0.8) 231 (1.2)
289 (1.7) 39 (2.4) 254 (1.3)
2117 (2.1) * (2.0) 320 (1.2) 27 (1.7) 222(12)
292 (1.0) 11P (042) SisSlos) 49 1044) 3°14090,
296(1.3) 44 (IA) 111 t144 15 (1.0) Ml (14)
221 (0.0) 42 (2g) ,082 OA 08$(2,1)
228 (121 40 PA/ 02041.#0 2.1) 240(22)
304 (12) 34 (35) 275 (1.5) 12 (1.9)
285 (1.2) 38 (2.8) 254 (1.3) 20 (2.0)
278 (2.3) 36 (3.1) 247 (2.1) 27 (2.5)
293 (1.9) 38 (1.7) 257 (15) 21 (12)
293 (1.9) 41 (3.1) 260 (2.2) 14 (1.8)

333 (2.0) a (2S) 924 4121 is (2,0)
301(22) 41,(24) 2110,031 (22)
3o2 (IA 42 WO ,''2741143
293 (1.01) 37 (1.3) 370 (13) 111 OA) Atur (1.1)
sop (as) ar cam la t1.7) 32 (II) 30 (22)
234 (1.3) 39 (1.4)* 255 (1.1) 19 (0.9) 236 (1.3)
291 (3.7) 41 (2.7) 263 (1.7) 23 (1.5) 233 (1.9)
285 (1.3) 34 (14) 249 (1.4) 29 (2.0) 224 (1.4)
306 (2.7) 45 (3.2) 282 (1.9) 8 (1.5) 249 (33)
294 (2.0) 42 (3.4) 262 (1.8) 16 (2.0) 234 (2.4)

(2,0) iss) oft I'm
OA '38 124)

122 Ittal , 22 42.2) t

,207 (12) 3004)
280 (1.8) 19 (1.4) 232 (2.0)
253 (1.8) 18 (2.2) 231 (1.7)
274 (1.7) 14 (1.4) 245 (2.6)
289 (1.0) 13 (0.7) 249 (1.6)

=(is) .33 (0s)
433(1.1) 20 (41) 14220-2)

256 (3.4)
INN (441

246 (3.6)1
256 (7.0)1
258 (72)1

to OM 020 (25) 22 (3.2) 014
(14)

, 2112 MC) a , 00)
IS 4t3) 260 'at(ka) .4144N9
28 i1A) 122 (2.1)
14 (1.6) 239 (1.8) 27 (2.8) 258 (1.4)
19 (1.4) 241 (1.7) 10 (2.1) 254 (4.4)1

23 (0.9) 234 (1.5) 14 (0.8) 242 (1.4)
20 (1.0) 214 (1.2) 29 (12) 227 (Mg)
22 (1.8) 226 (2.0) 12 (2.1) 244 (1.8)

251 (22) 36 (4.1) 276 (2.1)
TX) (2.0) 19 (22) 249 (1.7)
229 (1.9) 23 (2.6) 241 (2.0)
226 (1.8) (1.4) 243 (3.8)
230 (2.4) 20 (22) 257 (3.0)
2511

100113) 40
sae 12,5) 4112.1)
293 (2.4) 38 (12)
282 (1.4) 35 (2.7)
302 (1.8) 38 (2.8)
292 (1.1) 38 (1.8)

19 (1.0) 246 (1.8)
15 (2.8) 254 (3.4)
12 (2.6) 242 (22)1
31 (2.7) 279 (1.1)
18 (3.1) 259 (2.6)

14 '(2.0) 254 (3.6)
19 (3.1) 251 (2.0)
24 (3.1) 268 (12)
23 (15) 270(14)

The standard errors of the estimated percentages and proficiencies appe.ar parmtheses. It can be said with 95 percent oensinty
that for each population of interest, the value for the whole population is withth plus or minus two standard errors of the estimate
for the sample. "Sample size insufficient to permit reliable estimate. There were fawn than 62 students. I Interpret with caution
- the nature of 'he sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 13.4 Students' Reports on the Frequency with Which They Do Mathematics
Problems from Textbooks in Mathematics Class

GRADE II
PUBLIC SCHOOLS

Almost Every Day Several Times a Week Abota Once a Week or Less

Percent of
Students

,

Average
Proficiency

Percent of
Students

Average
Proaciency

Percent of
Students

&wage
Proficiency

NATION 74 (1.9) 267 (1.2) 14 (0.8) 252 (1.7) 12 (1.8) 242 (4.5)

Northeast 72 (53) 275 (3.7) 14 (1.6) 261 (4.5) 14 (4.3) 24.9 (7.4)1

Southeast 78 (2.4) 257 (2.6) 14 (1.9) 246 (4.4) 8 (2.7) 222 (5.3)1

Central 74 (4.7) 271 (2.2) 16 (1.6) 250 (4.2) 11 (4.3) 250 (4.7)1

%%test 71 (3.5) 267 (2.4) 15 (1.5) 251 (2.4) 14 (3.1) 242(112)1

$12411$
Mom in OA 23$ (13) 12 (0.0) 240 (20) 5 (01) 23$ (33)
Adams 72'(1.4) 2$4 (1.1) 13 (an 247 pit) $ 0.1) 2t1 gal)
Nimes. :al (148) 20 (1.0) 13 (OA) 24$ p.m 5 (0.0) 233 (33)
Cligiorais 50 MO) 232 (13) 17 (1.1) 247 (23 ) 14 (11)
Colorado 73 (Pi) 272 (1.0) 15 (1.0) 256 (1.9) 12 (1-6) 250 (2.2)

Connecticut 67 (2.2) 274 (1.2) 19(1.1) 265 (1.9) 14 (1.9) 257 (2.1)

Delaware 68 (1.1) 266 (0.9) 17 (1.1) 253 (2.3) 15 (0.8) 248 (2.1)

Dhtrict of Columbia 53 (1.1) 233 (1.3) 27 (1.0) 232 (12) 20 (0.8) 222 (1.1)

Florida 70 (1.4) 261 (1.3) 14 (0.9) 243 (1.6) 9 (1.0) 230 (2.6)

'13$orgis 75 OM 233 (114) 17 (12) 240 (2.1) 7 (03) 211 (23)
'Aswan ,70 (Oil) 20 (OA) 11 (03) 23$ (1.7) 11 (D.7) sst (is)
KWIC .11'al0 ocfan 11 (os) a* (13) , (00) . 247 (SA)

Mali 74 (ILII) ;,21$ (1.7) 1$ (13) 24$ (W) 13 (1A) 341 (*.7)

ifillans 12.04 00 (1m) 12 (OS) 25$ (2.1) 5 OA 230 (33)
Iowa 79 (2.2) 279 (1.1) 12 (1.1) 274 (2.4) 9 (1.6) 272 (33)

Kentucky 82 (1.6) 258 (1.5) 12 (1.1) 250 (2.1) 6 (0.9) 245 (4.3)

Louisiana 79 (1.4) 248 (1.4) 14 (0.8) 242 (1.8) 7 (0.8) 229 (2.7)

Maryland 62 (22) 206 (1.8) 22 (1.1) 256 (1.7) 16 (1.7) 247 (2.2)

Michigan 77 (2.0) 267 (1.4) 12 (1.0) 258 (2.7) 10 (1.7) 251 (3.8)

116111141111611 , 1,e4i) '.. ;WPM 12 (1.2) 33$ (1.A1) 7 (12) 2$7 (4.4)

ilareeps 'O. SI pa) 13 (10) , 270 (li) 5(11) 2113

14100403 1.1
., .44) 12 OA) Mt 411) .5 OM 213. PA

New plikipsitos (14 27$ (13) ; 15 (0.7) - 211 (1,7) 15(11) ;307 (1$)
440v Avow 10 0.31)1 . No (14) $ e (to) 2* (2.2) 7 (t0) M.(34)
New Mexico 78 (03) 259 (03) 13 (0.9) 249 (2.4) 9 (0.6) 245 (1.4)

New York 63 (2.4) 266 (1.8) 21 (12) 255 (19) 17 (1.7) 246 (2.6)

North Carolina 77 (1.4) 254 (1.1) 15 (1.0) 23$ (1.8) 8 (0.7) 230 (3.0)

North Dakcta 80 (12) 264 (1.1) 11 (0.9) 2138 (3.7) 9 (0.8) 275 (2.5)

Ohio 75 (2.2) 206 (11) 17 (13) 257 (1.6) 7 (1.2) 253 (3.3)

,l.'ggi.its) 5(04) a$2 (24) 4(01) :011 .41)

,

,

p

2,1041 01;1 , .,
11

'., 'IS (13)
11. 04

SP2'42,2) 44040 .: *4:3A),),

, ,

,

: i$,(04)., , 23$ (1.3) ,, .12(03) , .211(13)

. . '.i' V(4A) ., 0404243$ :12.(14) 2it.(32)
Virginia 7 (1.8) 267 (1.5) 15 (1.1) 255 (2.4) 8 (1.0) 248 (4.1)

West Virginia 54 (12) 253 (1.0) 12 (1.0) 247 (1.9) 4 (0.5) 232 (2.6)

Wisconsin 78 (2.6) 276 (1.3) 13 (1.1) 267 (2.3) 9 (2.0) 270 (34)1

Wyoming 79 (0.8) 74 (03) 10 (03) 267 (1.6) 10 (0.5) 265 (1.1)

firliV,1111yrriiiiMilif.ir"!`'``,"

* 'Pi'
, i'

i` *i !,
.,1

1; '41,i.,

q.,:,
.101

(141),

*44).
-,9)0 1141)'" '

The standard errors of the estimated icercentages and proficiencies appear in partheses. It can be said with 95rpes crthtecertaestininatyte

that for eachpopulation of interest, the value for the whole population is wfth plus or minus two
for the sampki. '1 Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 13.5 Teachers' Reports on the frequency with Which Students Do Mathematics
Problems from Textbooks in Mathematics Class

GRADE II
PUSUC SCHOOLS

Almost Every Day Several Times a Week About Once a Week or Less

Percent of
$tudents

Average
Proficiency

Percent ot
Students

Average
Proficiency

Percent of I Average
Students Proficiency

NATION 62 (3.4) 267 (1.8) 31 (3.1) 254 (2.9) 7 (1.8) 260 (5.1)1

Northeast 57 (9.3) 278 (4.4) 31 (8.3) 261 (6.2)1 13 (2.8) .... cowl

Southeast 75 (7.8) 259 (3.7) 22 (7.8) 248 (5.2)1 3 (2.8) .4., cp...)

Central 62 (5.6) 269 (3.8) 32 (4.2) 252 (5.3) 6 (2.7) ' (.")
West 55 (6.0) 270 (3.3) 38 (5.1) 256 (52) 9 (4.9) 111.0, (.0)

ANNIMMI 05 (25) 255 (1A) .14 (245) 243 14.1) 1 (95) .. ri
Adana 72 (2$) we OA 23 (2.3) 257 (2.4) '3 (t3)
Arkansas 09(2.7) 250 (1.2) 19 (2.7) 251 OA 2 (0s) iNe fon
Calibrate '811 elm 'Oa (IA) Ir (2414 234 (2S) 9 (2.1) 230 (510
Colorado 59 (3.6) 271 (1.2) 31 (2.7) 263 (2.1) 10 (2.4) 253 (3_2)1

Connecticut 56 (3.5) 273 (1-5) 29 (3.2) 269 (1.5) 15 (2.7) 264 (3.3)

Delaware 68 (1.0) 266 (1.0) 27 (0.8) 249 (1.4) 5 (05) 251 (4.1)

District of Columbia 39 (1.2) 239 (1.5) 42 (1.0) 230 (0.9) 19 (0.9) 223 (1.4i

Florlda 78 (2.8) 261 (1.3) 21 (2.7) 244 (2.7) 3 (0.8) .... (ea+)

eaurgia 74 (Le) 201 (1.4) 34 (2.) 2W (2.I) 9 (0.7) *06 ton

Hawaii (13) 213 (02) 25 (12) . 242 11.4) 7 (0.5) 232 (2.3)

Walla 73 (1.0) 274 (0.11) 22 WO 291.119) 3 (95) Iwo roil

Wiwi* 71 (4,8) , Int (Li) , 211 (44) 251 (1a) 3 (0.9) rin
loam $i (11) 770 (13) 18 (2.9) 2112 (2.9) 3 (1.1)
Iowa 77 (2.9) 279 (1.3) 19 (23) 275 (2.8) 4 (1.3) 274 (5.1)1

Kentucky 80 (2.6) 258 (1.3) 17 (2.6) 252 (3.0) 3 (0.9) 233 (3.6)1

Louisiana 83 (2.7) 246 (1.3) 16 (2.6) 243 (3.6) 1 (0.7) ....., (....)

Maryland 57 (3.2) 267 (2.0) 33 (3.0) 255 (2.9) 10 (1.7) 247 (4.1)

Michigan 71 (3.6) 268 (1.8) 24 (3.4) 260 (35) 5 (1.5) 259 (6.2)1

tennalai 73 (3.9) 279 (1.2) 23 (3.9) 271 (1.8) 4 (13) 259 oils
Montane 82 (3.1) 284 (1.0) 22 (1S) 278 (14) 8 (1.8) 219 pm
Nebraska 75 (2.1) 278 (1.3) 19 (20) ZOO (22) 2 (0.4) ' re)
Nom Hampshire 35 (12) 278 (1.4) 34 (14) 272 (12) 11 (12) 27$ (2.0)

Neer Jenny 74 (2.9) 272 (13) 23041 222 (3.5) 3 (12) 282 pm
New Mexico 89 (1.2) 258 (0.9) 25 (1.2) 25., (1.4) 6 (03) 247 (3.0)

New Wok 60 (3.5) 267 (1.9) 31 (2.9) 254 (35) 9 (1.7) 242 (4.7)

North Carolina 70 (3.2) 254 (1.3) 26 (3.1) 244 (2.4) 4 (0.9) 229 (5.8)i

North Dakota 79 (3.3) 282 (1.1) 18 (3.4) 280 (5.8)i 5 (0.3) .-4.,. ()

Ohio 89 (3.8) 267 (1 .6) 27 (3.6) 262 (3.2) 5 (1.8) 251 (9.4)1

Oklahoma 79 (SA) 205 (1.3) 20 (3.3) 258 (2.8) i (0.7) 4... rok)

Oregon 02 OM 277 (t7) 32 (3,4) 21e. (2.0) 7 (1.8) 251 (4,0$
Pannsylvania 74 (2.9) 272 (1.0) 21 (2.8) 255 (3.0) 3 (1.3) 247(114$
Rhode AMMO 71 (10) 205 (0.8) 21 (0.9) 255 (1.2) 8 (0.5) 220 (244)

258 (1.7) 29 (3.1) 251 (2.3) 8 (12) 254 (548)

Virginia 70 (2.5) 267 (1.9) 26 (2.5) 254 (2.4) 4 (1.1) 252(11.9)i

West Virginia 8.5 (2.6) 257 (1.0) 15 (2.6) 257 (2.5) 0 (02) ." (...)
Wisconsin 69 (3.6) 277 (1.5) 24 (3.3) 270 (2.4) 7 (1.8) 280 (4.1)1

Wyoming 71 (0.8) 274 (0.8) 20 (0.7) 270 (1.3) 10 (0.4) 268 (1.3)

ItitiMININI
GueM 37 (0.7) 234 (0.9) 29 (OM 233 (1.1) 14 (0.0) 223 VIM

Vii001 *ands 14 (0.9) 221 (3S) 9 (0.1) 208 (1.3) 0 MO 215 (3.7)

The standard errors of the estimated }percentages and proficiencies appe,ar in parentheses. It can be said with 95 percent certainty
that for each population of uiterest, the, value for the whole population is within plus or minus two standard errors of ue estunate
for the sample. 11`"Sample size insufficient to permit reliable.estimate. There ,were fewer than 62 studenta. Interpret with caution
- the nature of the sample does not allow accul.ate determination of the variability of this estimated statistic.
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TABLE 13.6 1 Students' Reports on the Frequency ivith Whicb They Do Mathesnatics
1 Problems on Worksheets in Mathematics aau

Ai Least Several limas a Week About Ors* a Week
,

Lan than Weekly

GRADE II
PUBLIC SCHOOLS

Percent of
Students

4

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 38 (2.4) 253 (2.2) 25 (12) 261 (1.4) 37 (2.5) 272 (1.9)

Northeast 44 (5.9) 261 (3.8) 22 (1.8) 268 (3.8) 34 (6.5) 282 (4.3)

Southeast 38 (4.3) 245 (4.3) 32 (1.5) 254 (2.8) 29 (3.9) 263 (3.3)

Central 38 (8.0) 257 (4.9) 23 (2.3) 264 (2.8) 40 (5.6) 273 (4.0)

West 33 (4.0) 250 (4.2) 23 (2.6) 262 (2.1) 41 (41) 270 (3A)

WWI
34 (24 246 (1.19) 31 (14) 251 (14) 35 (2.19 231 (14)

31 (1-9) 250(14) 33 OM 258 04) 40 (15) 287 (1.3)

Mavisss 25 (2.5) ' 040 (1.2) 27 (1.5) 234 (1.5) 37 (25) 263(1A)
.84 (24) 249 VA) 24 (1 .2) 257 (1.2) 23 (2.3) 288 OM

Colorado 36 (2.3) 259 (1.5) 28 (1.4) 270 (1.3) 37 (22) 274 (1.3)

Connecticut 43 (2.4) 265 (1.3) 23 (1.2) 270 (1.9) 34 (2.3) 277 (1.7)

Delaware 51 (1 2) 253 (1.0) 23 (0.9) 262 (1.6) 26 (1.1) 275 (1.5)

District of Columbia 58 (1.1) 225 (0.8) 24 (1.1) 236 (1.5) 18 (0.7) 241 (1.9)

Florida 35 (1.9) 243 (1.3) 29 (12) 257 (1.7) 36 (1.8) 208 (1.7)

;0110,61111 : 43 (2.0) 252 (1.3) 29 (1.1) 281 (1.8) 23 (14) 267 (2)

YON.* '',41 OA ;,335 COM 20 (0.9) 256 (1.5) 32 (1.1) 284 (1A)

*OD 47Y4i.t) : lift (14) 21(14 270 OS) 47 04) 271 (1.1)

*** 40
,i20(2:1),.. 22 (13) 257 (2.0) 37 (20) 201 f17)

100111, ,
,112 *1),_ (141) 29 (1.4) 270 (1.11) 40 OA 272 (440)

Iowa 40 (3.2) 275 (1.8) 23 (1.7) 279 (1.4) 38 (2.7) 281 (1.4)

Kentucky 35 (2.4) 249 (1.7) 28 (1.6) 257 (1.3) 36 (2.4) 263 (1.5)

Louisiana 38 (2.2) 242 (2.1) 32 (1.4) 246 (1.5) 32 (22) 250 (1.8)

Maryland 47 (2.0) 258 (1.4) 26 (12) 263 (2.2) 27 (2.1) 267 (2.7)

Michigan 38 (2.4) 259 (1.7) 24 (1.4) 283 (1.7) 38 (2.3) 270 (1.8)

., ,
IS (1.5)

..4115(1.3)

29 (1.8) 276 (1.3) 37 (2.4) 282 (1.5)

= 23 (10 280 (1.4) 39 (2.1) 236 (OA)
A

. ...,
4 IA A

27541.3) 29 (1A) 275 (IA) 34 (2.4) 200(14)

SOW A4114101111 .:

it* J0,119
(

43 (1A0 *44(0)
210 (0.9)

27 (12)
272 (1.0)
271 (1.8)

30 (1.0)
30 (14)

279 (1.9)
277 (2.0)

hew Mexico 34 (1.2) 250 (1A) 25 (0.9) 254 (1.3) 41 (1.1) 263 (1.2)

New York 41 (2.4) 258 (2.0) 22 (1.4) 262 (1.9) 36 (2.3) 265 (2.2)

North Carolina 45 (2.1) 244 (1.7) 29 (1.3) 252 (1.5) 27 (1.8) 258 (1.8)

North Dakota 36 (1.9) 278 (2.0) 24 (1.8) 280 (1.8) 40 (2.4) 284 (1.5)

Ohio 38 (2.6) 257 (1.5) 27 (1.4) 263 (1.9) 35 (2.3) 272 (13)

14,111 ,25 S(14) 29 (1.8) 222 (1.3) 43 (2.3) 231 (1.7)

P3/4103 , :44411/5) 25 (1.1) 00 (1.7) 40 (2.1) 200 (144)

PlIti 14I) 22 (14) 283 (2.4) 35 (2.4) 271 (2.4)

100418 , .240 (1.1) 24 (OA) 280 (1.4) 33 (1.0) 270 (1.1)

4252(1.7) "25 (10 250 (1.7) 30 (23) 280 (2.0)

Virginia 43 (1.8) 258 (2.0) 29 (1.2) 263 (1.8) 28 (1.7) 274 (2.6)

West Virginia 26 (2.4) 249 (1.5) 30 (1.5) 255 (1.4) 43 (2.4) 260 (1.3)

Wisconsin 41 (2.6) 269 (1.8) 25 (14) 278 (2.1) 34 (2.3) 280 (1.9)

Wyoming 29 (0.9) 267 (1.1) 27 (0.9) 270 (1.0) 44 (1.1) 277 (0.9)

. ,1,
tl

i ,

ilL0)
'(1.0)

22 (1.0)
30 (14)

233 (2.1)
222 (1.1)

34 (14)
22 (1.3)

239 (13)
222 (1.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 13.7 Teachers' Reports on the Frequency with Which Students Do Mathematics
Problems on Worksheets in Mathematics Class

GRADE 8
PUBLIC SCHOOLS

At Least Several Times a Week About Once a Week Less than Weekly

Percent of
Students

Average
Proficiency

Percent et
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 34 (3.8) 256 (2.3) 33 (3.4) 260 (2.3) 32 (3.6) 274 (2.7)

Northeast 53(113) 202 (4.5)1 32 (8.2) 270 (3.4)1 15 (4.6) ....e. (k....)

Southeast 30 (6.6) 251 (3.4)1 44 (9.1) 2513 (3.7)1 27 (8.6) 263 (8.0)1

Central 38 (8.3) 252 (5.5)1 23 (4.8) 261 (6.1) 39 (7.0) 276 (4.1)

West 26 (5.2) 25$ (4.3)1 34 (4.8) 258 (4.1) 41 (5.6) 274 (4.2)

STARS
Alabama 38 (33) 249 (2.2) 41 (3.4) 252 (13) 22 (11) 282 (3.1)

Mums 32 (9.2) 233 (1.9) 32 (2-5) 25$ (23) 31$ (29) 28$ (2.2)

Arkansas 9$ (3.2) 252 (1.3) 29 (2.9) AD (23) SS (39) 280 (2.3)

CaNkrttis 35 (3.1) 233 (2.8) 31 (22) 258 (3.0) 34 (22) 290 (2A)

Colorado 40 (3.6) 259 (1.8) 29 (2.7) 270 (2.2) 31 (3.3) 274 (2.3)

Connecticut 43 (3.0) 272 (1.8) 31 (2.5) 269 (2.0) 26 (2.8) 270 (2.6)

Delaware 54 (1.0) 252 (1.2) 31 (1.3) 268 (1.6) 15 (1.2) 279 (2.5)

District of Columbia 51 (1.3) 228 (0.8) 29 (1.1) 240 (2.1) 20 (0.9) 233 (1.5)

Florida 35 (2.8) 248 (2.4) 33 (2.9) 259 (11) 32 (21) 264 (2.7)

Gents 41 (3.0) 252 (1.9) 33 PM 280 (2.2) 28 (2.9) 284 (22)

Haven 41 (OA) 240 (0.9) 25 (0.9) 24$ (1.7) 94 (0.8) 285 (1.4)

Idaho 29 (29) 205 (1B) 94 (1.2) 270 (1.1) 3$ (29) 27$ (1.2)

Ulinois 47 (4.1) 253 (3.0) 23 (2-$) 212(43) 29 (4,2) 275 (2.8)

Indians 29 (13) 235 (2.3) 34 (3.3) 218 (2.0) 33 (32) 277 PA
Iowa 47 (4.5) 275 (1.8) 21 (3.1) 283 (22) 32 (3.8) 278 (2.1)

Kentucky 44 (3.9) 250 (1.7) 31 (2.8) 258 (1.7) 7$ (3-5) 286 (2.5)

Louisiana 37 (3.9) 242 (2.3) 33 (3.8) 247 (2.3) 29 (4.4) 24.8 (2.0)

Maryland 47 (2.5) 257 (2.5) 29 (3.1) 268 (3.2) 23 (2.6) 282 (3.4)

Michigan 38 (3.8) 260 (2.3) 33 (3.7) 263 (3.1) 31 (3.7) 271 (32)

ktinnesda 39 (3.5) 271 (1.5) 32' (3S) 275 (1.9) 29 (3.9) 254 (22)

tactatana 47 OM 2110 (1.1) 22 (2.1) 242 (V) 30 (2.2) 281 (OA)

Netraska 46 (3.3) 274 (1.2) SS (29) 277 (2.0) 22 (23) 280 (2.0)

Mott HeenpeNrs 40 (13) 270(1.1) 28 (1.1) 272 (1.2) 25 (1-2) 240 (2.4)

Nee Jersey SS (3-5) 287 (1.7) 25 (3.1) 204 (22) 22 (29) 2$1 (4.2)

New Mexico 33 (1.0) 248(1.1) 29 (1.2) 259 (1.4) 38 (1.4) 281 (1.3)

New York 43 (3.9) 260 (2.4) 31 (2.9) 258 (2.9) 27 (3.4) 283 (3.1)

North Carolina 49 (3.3) 24,5 (1.9) 30 (23) 254 (2.6) 21 (2.8) 257 (3.1)

North Dakota 37 (2.5) 279 (2.1) 34 (3.3) 281 (1.8) 29 (2.7) 286 (2.3)

Ohio 38 (3.8) 281 (2.3) 32 (3.9) 259 (2.8) 30 (3.8) 277 (2.2)

Mallon, 28 (32) 257 (2.1) 32 (33) 284 (22) 40 (39) 28? (2.0)

Oregon 35 (3.0) 992(2.1) SO (22) 275 (2.1) Si (2.9) 279 (1 A)

Penneylvenla 51 (4.0) 292 (2.2) 24 (29) 272 (3.0) 25 (93) 272 (35)

Rhode Wand 49 (02) 259 (0.9) 22 (OA) 259 (1.4) 30 (0.9) 282 (1.3)

TIMIS 41 (3.2) 255 (2.1) 32 (33) 253 (2.5) 27 (33) 280 (3.4)

Virginia 44 (3.4) 259 (2.1) 29 (2.3) 264 (2.8) 27 (3,2) 270 (3.4)

West Virginia 29 (32) 253 (2,0) 39 (3.4) 255 (1.6) 32 (3,4) 202 (2.1)

Wisconsin 42 (4,0) 289 (11) 30 (3.2) 280 (2.5) 28 (3.3) 280 (22)

Wyoming 27 (1.0) 270 (1.2) 42 (1.6) 274 (0.7) 31 (1.7) 272 (1.3)

1150911,01tiell
Gem 42 (1.1) 224 (1.0) 2$ (OM 231 (14) 30 (1.1) 243 (1.1)

Vitgiti 141111EIS 49 (01) 210 (0,9) 29 (OS) 22? (1.0) 22 (0.8) 233 (1.4)

The standard errors of the estimated Nrcenta,ges and profidencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. "'Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 13.8 Students' Reports on the Frequency with Which They Work in Small Groups in
Mathematics Class

GRADE 8
PUBLiC SCHOOLS

At Least Once a Week Lees than Once a Wila *Ayr

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

,
Percent of
Students

Average
Proficiency

HATCH 28 (2.5) 258 (2.7) 28 (1.4) 267 (2.0) 44 (2.9) 261 (1.6)
Northeast 27 (6.7) 260 (4.80 22 (2.8) 271 (5.0) 51 (7.9) 273 (4.6)
Southeast 28 (3.9) 251 (4.8) 26 (22) 259 (3.9) 49 (4.8) 252 (2.4)
Central 23 (4.8) 223 (83) 32 (3.3) 268 (3.0) 45 (6.3) 264 (3.4)
West 35 (4.8) 258 (4.2) 29 (2.8) 271 (3.1) 36 (4.8) 258 (2.0)

STATES

,Mabeina 15 (1.2) 241(2.4) 29 (1.5) 11SO (1.9) 45 (2O) PA
Mums 32 OA ase (2.1) :a (1.1) 2.8 cia) 42 (1S) (44)
Matsu 11 (12) NO (to 27 ("15) *OA) 65 (24
Califon* 25 (2.0) ;'250 (2.0) SS 02) 20(13) 40 (2A) 'Zit liA
Colorado 38 (2.3) 203 (1.5) 30 (1.4) 270 (1.8) 32 (2.1) 265 (1.8)
Connecticut 30 (1.9) 271 (1.6) 27 (1.7) 277 (1.8) 43 (2.0) 265 (1.8)
Delaware 26 (1.1) 261 (2.0) 28 (0.9) 269 (1.7) 48 (1.4) 257 (0.9)
Dlstrict ot Columbia 47 (1.1) 226 (1.0) 18 (0.7) 243 (1.5) 34 (12) 230 (0.9)
Florida 26 (1.9) 251 (22) 23 (1.2) 261 (1.9) 51 (1.9) 255 (1.8)
Georgia 27 OM 262 (1.9) 32 (1A) 205 (1 .5) 41 (2.2) 2121 (1.7)
Hawaii 20 (0.9) 240 (1.5) 20 (09) RR (LS) 52 (LO) =a* (lit)
Idaho z (IA 011 itz 29 (1.0) 274 (1.2) 41 (1.1) 271 (IA)
Minds 27 (2.4) 2511#.5) 20 (2A) 511 (141) 4$ (2.0) 2$V4t$)
Maws 20 (2.0) AM (2,4) 30 OM 270 (1.4) EC RA 2111.(11A) .

Iowa 28 (2.4) 278 (2.1) 38 (2.8) 281 (1.3) 37 (3.1) 278 (1.8)
Kentucky 19 (1.4) 252 (2.5) 25 (1.7) 284 (1.8) 58 (22) 255 (12)
Louisiana 19 (1.7) 244 (2.8) 21 (1.5) 253 (2.2) 60 (2.8) 244 (1.3)
Maryland 30 (2.1) 258 (22) 28 (1.4) 289 (2.3) 42 (2.3) 258 (1.8)
Michigan 23 (1.8) 265 (2.3) 25 (1.6) 270 (1.7) 52 (23) 261 (1.3)
Minnesota 22 OA 2i7 (1.7) 2$ (1.7) 03 (1.2) 45 (2.3) 2:13 (IA
tiontima SI (12) 00 (1.4) 90 (13) '202 (13) 20 (1.0) NO (19)
*broke ,117 (1.4) 277(13) St (1,6) 279(4.2) 33 (13) 222 (1.2)
New liwnpritre 22 (li) 274 (1.2) 95(11) 27$(14) 93(1.0) 271 (1.II)

.

Re* Jersey 24 (1.7) NS (24) '29 (1.4) .261 (11) 51 (2.5) 227 OA
New Mexico 24 (0.9) 256 (1.8) 24 (0.9) 283 (1.6) 52 (1.0) 253 (1.0)
New York 21 (1.5) 254 (2.8) 20 (1.4) 271 (2.1) 58 (V ) 281 (1.5)
North CaroVna 23 (1.4) 245 (1P) 28 (1.3) 257 (1.8) 49 (2.1) 249 (1.3)
North Dakota 19 (1.8) 282 (1.7) 31 (1.2) 283 (1.8) 50 (2.0) 280 (1.5)
Ohio 20 (1.7) 262 (2.7) 28 (1.e) 268 (1.8) 52 (2.4) 282 (1.5)
Oklahoma ,19(2,0) ,401 42469 .., 1 103(24 OW . i On (3e)

,

, Moon ' Oa (2.0) : 32113) VS (1.4) 210 (1.0)
...$2

Pennsylvania .. 17 (1.4) , 85 OM VI (t.) SI (22) (1 )
'Rhoda Wand 14 (11$) ) 19 (0A) , '247 (1,4) "./ (A) "

25(15) .254 OA .41 (2,4) .2444
Virginia 29 (2.1) 284 (2.8) 29 (1.7) 271 (2.2) 42 (2.4) 259 (1.0)
West Virginia 19 (1.9) 254 (1.8) 25 1.4) 257 (12) 58 (2.3) 256 (1.1)
Wisconsin 28 (2.2) -.473 (2.1) 34 (1.9) 279 (1.4) 40 (2,5) 272 (1.9)
Wyoming 44 (1.3) 274 (0.9) 32 (0.8) 274 (0.8) 24 (1.0) 208 (1.4)

TIRMITONies ,,

Guam ' 59 (1.1) ,404 ii 4,$) ,

Yinin *Unit ' $4(14) '.214(1 '

The standard errors of the estimated percentaiges and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for tbe sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 13.9 Students' Reports on the Frequency with Which They Work in Small Groups in
Mathematics Class Organized by Percentage of Students Reporting at Least
Once a Week

At Least Once a Week Um than Orme a Weak NOVO'

GRADE 11 Permit ot Average Percent ci
PLASM 1110404)/S Students Proficiency Students

IIITATISiTIRRITORIEI
District of Columbia 47 (1.1) 226 (1.0) 18 (0.7)

Wyoming 44 (1.3) 274 (0.9) 32 (0.8)

Oregon 39 (2.0) 270 (1.5) 32 (1.8)

Colorado 38 (2.3) 268 (1.5) 30 (1.4)

0111brola 25 OA 25$ pa) as (1.2)
Mrato Isimes , 34 (IA) 214 (1.0) le (OM
*tons 23 (19) ZS (1i)
Now Hatapoltirs 32 (Li) 274 ((9)
Modena 31 (1.7) 240 (1..4)

Maryland 30 (2.1) 258 (22)

Connecticut 30 (1.9) 271 (1.6)

Idaho 29 (1.0) 271 (1.2)

Virginia 29 (2.1) 264 (2.8)

Hawaii 28 (0.9) 240 (1.5)

Om 29 (2.4) 229 (2.1)

&Inds 27 (24) 21$ (3.5)
Geoteis 27 (1:7) =(4)
.$200110k3 27 (13) 277 (147)

likisconate 22 (22) xis (1l)
Minnesota 26 (2.0) 277 (1.7)

Florida 28 (19) 251 (2.2)

Delaware 26 (1.1) 261 (2.0)

New Jersey 24 (1.7) 263 (2.4)

Guam 24 (1.1) 224 (1.4)

NSW 1111100 24 (0.9) 393 (141)

Tow 23 (19) 200(2.3)
Michigan 23 (13) 286 OA
Noah Carotins 23 (14) 3011.9)
elm *et
Oklahoma
Indiana
Ohio
West Virginia
North Dakota

U1411191918

1Coilocky
Arkansas
Passavitenia
Alabama
Rhode islar4

21 OM 254 (2.2)
20 (2.0) 261 (2.8)

20 (2.0) 266 (2.4)

20 (1.7) 262 (2.7)

19 (1.9) 254 (1.8)
19 (1.6) 282 (1.7)

laOM 244 (19)
19 (1.4) 222 (15)
13 (12) 2011,11)
17 (14) 227 MO
15 (1.3) 246 (2.4)

14 (0.5) 258 (2.3)

Average
Proficiency

Percent of
Students

243 (1.5) 34 (1.2)
274 (0.8) 24 (1.0)

275 (1.4) 29 (1il)
270 (1.0) 32 (2.1)

010114 40 (10)
221 (1.2) 51 (1,2)

Average
PreaSciency

20 (1.1)
25 (1.1)
20 (12 )

204 OA
02 VA
242 OA

,42 OM ,

22 (i0)
sli MO

28 (1.4) 209 (2.3) 42 (2.3)

27 (1.7) 277 (1.6) 43 (2.0)

29 (1.0) 274 (12) 41 (1.1)

29 (1.7) 271 (22) 42 (2.4)

20 (0.8) 257 (1.5) 52 (1.0)
so cm 241 (3) 37 (3.1)

30 WI 271 OA 43 (22)
32 (1.$) 216 OA 44 (32)
'241 OA 070 (12) . '30 (13)
24 (1.9) 09 (1.4) 40 (15)
28 (1.7) 279 (1 2) 45 (2.3)

23 (1.2) 281 (1.9) 51 (1.9)

28 (0.9) 269 (1.7) 48 (1.4)

25 (1.4) 281 (1.7) 51 (24)
16 (0.9) 247 (1.9) 60 (1.3)

34 (0.9) 593 (19) 32 (1.0)
, a, (19) 224 (19) A (14)
23 (11) 270 (1.7) 22 it29)
29 (1.3) a57 (13) 412 (2.1)
30 (14) 274 (2.1) 52 WO
23 (2.0) 267 (1.8) 58 (2.8)

30 (1.7) 270 (1.4) 50 (2.8)

28 (1.6) 268 (1.8) 52 (2.4)

25 (1.4) 257 (1.2) Se (2.3)

31 (1.2) 283 (1.8) 50 (2.0)

21 (1.5) 2110 (22) 00 (2A)
25 (a) 311 (t,a) SS OA)
27 (1.6) an (IA) 65 MO)
25 (1.6) 272 (140) , 50 (22)
23 (1.5) 256 (1.6) 63 (2.0)

19 (03) 287 (1.4) 67 (0.7)

230 (0.9)

288 (1.4)
270 (1.7)
285 (1.8)

220 (12)
219 ft*
11$1 (14111)

01 (1.11)
21100.5)
258 (1.8)
265 (1.e)
271(1.1)
259 (1.9)
255 (1.1)

27$
2211(C11)

0-7)
0.2)

273 (1.11)
273 (1.3)
255 (1.6)
257 (0.9)
267 (1.5)
230 (0.9)

253 (1.0)
mil*
291 (LS)
242 (1.3)

1551 (iii)
262 (1S)
298 (1.4)
262 (1.5)
256 (1.1)
280 (1.5)
344 (1.9)
9$15(44)

195611.1)

253 (1.4)
259 (0.7)

The standard errors of the estirnated percentages and proficiencies appear in_p&rentheses. lt can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 13.11 Teachers' Reports on the Frequency with Which Students Work hi Small
Groups in Mathematics Clam Orgasiud by Percentage of Students Asked to

Do Group Work at Least Once a Week

GRADE 8
PUBLIC SCHOOLS

At Least Once a Week tees than Owe a Week New

Percent of
Studenb

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

STATEIMMITOAIEs
District of Columbia 82 (0.8) 220 (0.7) 17 (0-8) 247 (3.1) 2 (0.4) *** (***)

Oregon 70 (2.9) 271 (1.4) 23 (2.7) 276 (2.1) 6 (1.5) 270 (4.0)1

WYomin0 70 (1.4) 274 (0.7) 23 (13) 270 (1.6) 7 (0.5) 264 (23)

Colorado 89 (3.0) 208 (1.4) 25 (2.9) 265 (2.5) 6 (1.8) 275 (4.5)1

MOM 411 PA 267(1.41) 31 (23) alis (1.9) a (1.2) 204 (3.3)

99C4201ta a (344 . 292 (1A) 82 (2.9) ,200 (1.9) 8 (1.9) NO (23$

12118**41 la ($A) 'SS (24 32 (24 254 (24 9 (1.9) 250 MAI

kowitmusahiro , 87 0.6/ M(te) 3$ (14) 274 (1.9) 10 (02) 270 (12)

04entlit a (4.4) IMO (4.7) 40 (3.2) 21110 (2.1) 4 (12) 2$7 (S5)1 '
,

Marytand 56 (3.3) 200 (2.7) 36 (3.2) 262 (2.3) 8 (2.2) 264 (3.2)1

Idaho 55 (2.2) 272 (1.0) 33 (2.3) 271 (1.2) 12 (0.8) 272 (2.9)

Virgin islands 53 (0.8) 211 (0.8) 36 (0.7) 233(1.1) 12 (0.6) 215 (1.4)

Connecticut 51 (3.7) 273 (13) 37 (3.1) 269 (2.1) 12 (2.7) 265 (3.4)1

New Mexico 51 (1.4) 257 (1.1) 38 (1.4) ka3 (1.2) 11 (0.7) 258 (2.0)

'Vaal 48 (45) 197 (1.7) 44 (11.8) 279 (1.5) 7 OM 270 (to

AVOW a Mel .24$ (24) 41 (2.4) 283 (2.1) 11 Oa) 268 (3.41)

;,144000 48 (*M DP (2.0) 34 (2.1) 930 (1.9) SS (24 268 (BI)

448101201911 48 (10) 279(11) 4a PM 275 (13) 9 (1.1) 241 (44)

1.001021ne 45 (3,7) 915 (2.1) 42 (3.7) Ser (22) 13 (23) 246 (2.4)

North Carolina 45 (3.6) 247 (1.9) 44 (3.4) 255 (1.9) 11 (1.8) 247 (3.4)

linnols 45 (4.3) 260 (3.5) 40 (4.0) 263 (2.8) 15 (2.9) 263 (3.4)

Michigan 44 (3.3) 267 (2.1) 39 (33) 283 (2.6) 16 (3.0) 280 (3.4)

Nmv Jersey 44 (3.8) 270 (2.4) 42 (3.6) 270 (2.5) 14 (2.5) 267 (3.9)

Oklahoma 44 (3.9) 283 (2.2) 38 (3.7) 268 (1.7) 18 (2.9) 259 (2.8)

,2154$41VO 40 (1.2) 259(1.4) 39 (1S) 200 (1.2) 21 (0.11) 265 (1.5)

411141CSR491 . 43 OA 214 (2a) 49 (33) 217 (1.5) 7 (2.1) 211 (43$

,49110111001 43 (30) 014 (1 A) 90 (2.1) 273 (1.4) 7 (1.9) 279 cup

gimOstOr' 42 (4,0) 218 (13) 44 (SS) 258 (1 Ai) 13 (2.8) 258 CIO

,Tileilia le WO 255 (25) 50 (S6) 251 (1.9) 10 (12) 250 OA)

Indiana 39 (4.1) 271 (2.3) 48 (3.8) 286 (1.5) 15 (2.7) 282 (3.8)

West Virginia 39 (3.5) 258 (2.0) 41 (3.5) 257 (1.3) 20 (2.5) 253 (2.7)

North Deka& 38 (3.3) 281 (23) 43 (3.7) 284 (1,5) 18 (2.1) 279 (2.5)

Ohio 37 (3.4) 266 (2.0) 49 (3.8) 265 (1.9) 14 (2.8) 266 (3.9)

Alabama 34 (4.2) 247 (2.2) a (41) 257 (2.0) 18 (3.5) 252 (2.4)

HOMO 241 (14) 38 OM 254 (L5) , 25 Pa . 259 (1-2)

*WM*, 33 (23) 252 (V) 43 (4.0) 25$ (1.6) 11 (SA) 2$1 (2.1)

, 4341,1) ,, 251 (1A) 45 (0s) 234 OM 24 (1.0) 2241 (1.1)

,.324aa) SS to) a 02) ON (2.2) 21 Az 20 (4.2)

Nwii York 31 (3.2) 259 (2.8) 40 (3.4) 263 (2.3) 30 (3.0) 200 (2.7)

Rhode island 27 (0.8) 200 (1-2) 41 (0.9) 250 (1.2) 32 (0.8) 281 (1.2)

The standard errors of the estimated peromtages and proficiencies appear in Isarentheses. It can be said with 95 percent certainty
that for each population of titereirt, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. I Interpret with minion

- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 13.12 Students' Reports on the Frequency with Which They Work with Objects Uke
Rulers, Counting Blocks, or Geometric Shapes in Mathematics Class

GRADES
PUBLX SCHOOLS

Al Least Once a Week Lass than Once a Week Hever

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 28 (1.8) 258 (2.6) 31 (1.2) 269 (1.5) 41 (2.2) 259 (1.6)
Northeast 30 (4.3) 265 (6.9) 30 (3.2) 277 (3.9) 40 (4.8) 268 (3.9)
Southeast 23 (3.4) 242 (3.6) 29 (2.5) 261 (3.5) 48 (44) 254 (3.0)
Central 23 (2.9) 260 (3.5) 36 (2.5) 272 (2.9) 41 (4.6) 262 (2.8)
WW1 36 (33) 260 (4.0) 28 (1.8) 269 (2.7) 36 (3.3) 256 (2.8)

STA=
Alabama 28 (14) 245 (2.4) 32 (1.0) 280 (1.2) 42 OA 262 (1.3)
Arizona 21 (1.4) 254 (14) 25 (1.2) 254 (I.9) 53 (1.7) 280 (1.3)
Arkansas 21 (1.5) 247 (1.7) 35 (1.1) 252 (1.3) 44 (2.0) 255 (1.1)
California 32 (2.0) 253 (1.9) 25 (1.3) 253 (1.9) 40 (1.2) 264 (14)
Colorado 26 (1.9) 264 (1.7) 32 (1.2) 271 (1.3) 43 (1.9) 266 (1.4)
Connecticut 27 (1.5) 262 (1.7) 33 (1.2) 276 (1.5) 40 (1.7) 270 (1.4)
Delaware 24 (1.1) 252 (1.7) 30 (1.1) 267 (1.4) 46 (1.3) 262 (1.2)
District of Columbia 37 (0.9) 227 (1.1) 21 (1.1) 238 (2.2) 42 (0.9) 230 (1.0)
Florida 24 (1.7) 250 (2.2) 25 (1.3) 284 (1.8) 51 (2.2) 254 (1.5)
Georgia 28 (11) 250 (1.7) 32 (1.0) 283 (1.4) 40 (1.9) 281 (1.2)
Hawaii 32 (1.0) 245 (1.3) 28 (0.9) 283 (1.3) 42 (12) 247 (1.1)
iclaho 21 (1.3) 289 (1.5) 34 (1.1) 274 (1.1) 45 (OA) 271 (1.1)
Illinois 31 (2.2) 255 (2.5) 31 (14) 270 (12) 39 (2.1) 257 (2.0)
Irv:Sans 23 (1.7) 281 (2.3) 37 (1A) 271 (1.2) 40 (2.0) 287 (1.3)
Iowa 28 (1.9) 275 (1.8) 43 (1.4) 281 (1.2) 29 (1.6) 277 (1.7)
Kentucky 21 (1.9) 253 (1.8) 33 (1.7) 263 (1.3) 48 (2.3) 254 (1.6)
Louisiana 22 (1.9) 240 (1.9) 26 (1.6) 255 (1.8) 52 (2.6) 244 (1.6)
Maryland 23 (14) 252 (2.0) 31 (1.1) 287 (1.6) 46 (1.7) 260 (2.0)
Michigan 26 (1.7) 282 (1.7) 30 (1.2) 270 (1.5) 44 (2.2) 262 (1.6)
Minnesota 23 (2.1) 270 (1.5) SS CIA 290 (1.1) 39 (2.2) 275 (1.3)
Montana 38 (1.1) 282 (1.2) 30 (12) 282 (I.3) 27 (1.2) 278 (1.5)
Nebraska SO (1.3) 275 (1.3) 41 (1.2) 911 (1.1) 25 (14) 270 (1.2)
ew Hampshire 30 (0,9) 279 (1.5) 33 (0.9) 278 (1.4) 37 (1.0) 273 (1.4)

New Jersey 28 (1.8) 282 (1.2) 31 (1.2) 275 (IA) 43 (1.9) 270 (1.8)
New Mexico 22 (1.1) 251 (1.4) 31 (1.2) 261 (1,4) 47 (1.2) 256 (1.0)
New York 27 (1.3) 254 (1.8) 32 (1.2) 271 (1.5) 41 (2.0) 258 (1.8)
North Carolina 26 (1.7) 241 (14) 31 (1.3) 256 (1.6) 43 (2.1) 251 (1.4)
North Dakota 24 (1.4) 278 (1.7) 45 (1.5) 284 (1.6) 30 (1.4) 280 (1.9)
Ohio 21 (1.5) 262 (2.1) 32 (1.3) 268 (1.6) 47 (2.0) 262 (1.4)
Oklahoma 19 (1.8) 258 (2.2) 30 (14 287 (14) 51 (2.8)
Oreoxi 30 (1.5) 258 (1.4) 35 (12) 270 (1.1) 34 (1.8) 270 (1.3)
Pennsylvania 17 (1.5) 264 (2.4) 22 (12) 288 (1.8) 54 (1.9) 2135 (V)
lifIocie Island 20 (0.8) 259 (1.9) 22 (0.9) 270 (14) 39 (1.0) 251 (0.9)
Texas 28 (2.0) 253 (1.2) 33 (1.2) 264 (1.8) 29 (2.2) 250 (1.7)
Virginia 24 (1.6) 261 (2.9) 29 (1.3) 289 (1,7) 47 (2.2) 262 (1.7)
West Virginia 24 (1.8) 249 (1.8) 31 (1.4) 260 (1.1) 45 (2.3) 257 (1.2)
Wisconsin 32 (2.0) 274 (1.7) 38 (1.3) 280 (1.4) 30 (1.8) 269 (1.9)
Wyoming

ritilitiWitte
27 (1.2) 270 (1.2) as (to) 274 (0.9) 37 (1.0) 272 (1.0)

Guam 31 (1.0) 229 (41.1) 19(09) 244 (1.7) 50 (12) 228 (1.1)
Virgin isiands 23 (09) 219 (IA) 18 (1.0) 299 OM 50 (1.1) 215 (0.8)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
thst for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 13.13 Teachers' Reports on the Frequency with Which Students Do Work with
01x Like Rulers, Counting Blocks, or Geometric Shapes ia Mathematics
Class

At Least Once a Week
_

Less than Once a Week Newer

GRADE 111
PORLiC SCHOOLS

Percent of
Students

Average
Proficiency

_

Percent of
Students

Average
PreficiancY

Perceed of
Students

Average
Proficiency

NATION
Northeast
Southeast
Central
West
SUM
Alabama
After
Moines.
Celornio
Onlorado
Connecticut
Delaware
District of Columbia
Florida

418011111

..ttiswis
*IOW
0100°18

., odimisj
LOWS

Kentucky
Louisiana
Maryland
Michigan

Illiffl000to
toonwar

460101k1
'Si* floovitirs
'MN Army

Mexico
New York
North Carolina
North Dakota
Ohio
Odafafif*
Olgion
IlloOosykenio
**Ida illifia

Virginia
West Virginia
Wsconsln
WYornir19

IIINTImISS
0. J

,
,

22 (3.7)
14 (5.5)
19 (82)
15 (5.1)
34 (8.2)

17 'an
: *CPA)

: 113 03)
fa OS)
34 (2.9)
26 (3.3)
21 (1.0)
43 (0.8)
21 (2.7)

-'41$ t23)
'I* OA)
,:!(,)(1.2)
16 ISM
41 0.4)
'10 (3.3)
19 (3.0)
15 (2.6)
22 (2.4)
28 (3.3)

: 15 001)
, :isi 04
,. '`11. 04) .

, IN OM
:VI ttil

19 (1.0)
13 (2.3)
29 (32)
21 (2.7)
14 (2.1)

- 411.'

iiil.'

ft

21 (2.8)
19 (3.6)
25 (3.7)
32 (2.1)..

,

I.-,

.,

.

254 (3.2)
.44, cool

243 (4.3)1

255 (cop
256 (4.9)1

4141 OA ..

:10111 OA ,

40.04
. 2120.$)

264 (2.0)
208 (2.5)
252 (1.5)
231 (0.8)
254 (2.8)

;111$0,0,10

.,2,,i'

'1

2 ,, ,

273 (2.2)
252 (3.4)
234 (3.4)
254 (3.0)
259 (2.9)

'271,12.1)
'' 212 +0,21

'.=114)
.101011,33

'2011 (SA
252 (1.5)
257 (4.3)
245 (2.3)
279 (1.3)
259 (3.2)

258 (2.9)
254 (2.3)
274 (1.7)
268 (1.2)

,.
1

.yt,
144

. 1

Id (3.9)
78 (6.8)
65(10.3)
81 (6.0)
57 (64)

'11
411 i
',4.'S

461,,p..,, .

57 (2.7)
59 (2.9)
65 (1.3)
52 (1.0)
63 (2.8)

,,,
,

.

;I

q
1

74 (3.4)
71 (3.1)
09 (3.2)
67 (2.4)
61 (3.0)

n. PA :
1 ,

.

alt' )
73 (1.1)
73 (2.8)
83 (3.5)
74 (2.9)
80 (2.6)

,

1

86 (2.7)
68 (4.1)
69 (4.0)
BO (1.7)

Ini
,

-

283 (1.9)
269 (1.6)
257 (3.8)
264 (3.3)
265 (4.0)

.. ., f

"tii,
.t, 0 ,

P.,,
I

.,

267 (1.3)
271 (1.4)
HO (1.1)
230 (1.0)
257 (1A)

;Ii14;1

:

11i 11.'1

i

,e

',

Iti
1

,!!

,-
il)

il
i ,i,f

1

9 (2.6)
9 (3.5)

18 (8.1)
4 (2.3)
8 (3.0)

-1.04)
, .. .

9 (IA)
15 (3.2)
14 (0.9)
5 (0.6)

16 (2.5)

i
1

1;

'

5 (1.1)
10 (2.1)
18 (2.6)
11 (2.0)
11 (2,0)

.

, z ,,

'

' .) ei1b , eI 41101) :i

8 (0.6)
14 (2.1)
9 (1.8)
5 (0.9)
6 (1.5)

,.,
,

.

12 (1.7)
12 (2.3)
8 (13)
8 (0.9)
10:.;:,,
,

q

!

i

, i,,
,

0.

1

nil

.,

282 (5.9)1
ti,... 1....)

0.4. (hb...)
.44

«..., ri
.

. ..

....

278 (3,5)
276 (3.9)1

275 (2.3)
275 (7.7)
258 (3.8)

..

..

'''#r

299 (3.4)
261 (4.3)1

250 (3.1)
282 (5.0)
270 (4.6)

1

,

.

269 (2.4)
254 (5.8)
267 0.4y
... (.)

279 (fLoy
.;

10.
..-..

r

,_ '1';:i
271 (4.5)
270 (4.5)
293 (5.0r
280 (2.3)

i0 "

;,,. .. ,

4 :i'qm
'If ,p,o,i

t ,t4i1
,t ,

:i...
.

.1
'1

e

:,
: , ,.

278 (1.3)
257 (1.2)
247 (1.7)
261 (1.8)
208 (1.7)

S

,i.,.

,

256 (0.9)
262 (1.5)
250 (1.5)
281 (1.5)
265 (1.5)

.

i

1

i.' '',,I,i
.1.

264(1.9)
254 (1.0)
274 (1.8)
274 (0.9)

; 4Hi:liqr !

1 1

,,isi
1

1

The standard errors of the estimated terwna&es and proficiencies appear in,parmth. It can be said with 95 percent certainty

that for es& popublon of interest, the value or the whole population is wr.th plus or minus two standard errors of the estimate

for the temple. -11*61 size insufficient to perrnit reliable estimate. There lien fewer than 62 students. ! lnterpnet with caution

the nature of the sam does not allow accurate determination of the variability of this estimated statistic.
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TABLE 13.14 1 Students' Reports oa the Frequency with Which They Write Reports or Do
1 Protects in Mathematics Class

GRADE It
PUBLIC SCHOOLS

At Least Once a Walk Leas than Once a Week Mow

Permit of
Students

Average
Proficiency

Parcant of
Students

A

Average
Proficiency

Parcel of
Students

Average
Proficiency

.
RAMA 10 (0.9) 240 (3.0) 19 (1.3) 268 (2.5) 71 (1.B) 263 (1.3)
Northeast 7 (0.9) .... (*e) 13 (1.3) 275 (5.7) 81 (1.9) 270 (3.5)
Southeast 11 (2.2) 225 (6.4) 20 (2.8) 262 (5.2) as (4.1) 255 (2.9)
Central 8 (1.1) 244 (4.4) 18 (1.8) 270 (5.2) 74 (1.8) 266 (2.2)
West 13 (1.8) 246 (4.6) 24 (3.1) 268 (4.2) 63 (3.4) 262 (2.4)

BTAMS
Alabama $ (0.5) 229 (2.1) 21 (2.1) 254 (2.4) 71 (2.5) 255 (1.0)
Arizona 9 (0.1) 241 (2.0) 17 (1.1) 21!3 (2.1) 74 (13) 201 (1.2)
Mamas I (0.0i, 231 (2.9) 11(1.1) 211 (1.9) 76 (13) 257 (0.9) ,

California 11 (AS) 290 (3.4) 22 OM 283 (1.9) ea (11) 256 (1.2)
Colorado 10 (0.9) 255 (2.6) 22 (1.2) 269 (1.8) 88 (1.5) 268 (1.0)
Connecticut 8 (0.6) 250 (4.4) 22 (1.4) 274 (2.0) 72 (1.5) 271 (1.1)
Delaware 6 (0.6) 244 (3.3) 18 (0.8) 262 (2.2) 77 (0.9) 262 (0.7)
District of Columbia 17 (0.7) 217 (1.5) 24 (0.9) 239 (1.1) 59 (1.0) 232 (1.0)
Flonda 8 (0.6) 228 (2.6) 19 (1.3) 261 (2.0) 73 (1.5) 257 (1.3)
Georgia 9 (0,7) 23i (2.3) 21 (1.1) 203 (1.9) 09 (12) 201 (1.3)
HaViati 15 (0.7) 2S1 (1.7) Zi (0.1) 258 (1.8) SS (09) 254 (0.7)
Idaho 2 (0.6) 253 (23) 19 (1.1) 274 (13) 73 (1.1) 273 (01)
latiels 11 (0.1) MB (3A) 20 (1.2) 264 (2.1) 70 (1.4) 203 (12)
Indiana 7 (0.8) 250 (3.7) 10 (1.2) 219 (24) 77 (14) 210 (1.1)
Iowa 7 (0.7) 263 (2.3) 19 (1.2) 284 (1.8) 73 (1.4) 278 (1,0)
Kentucky 8 (0.6) 244 (2.1) 20 (1.5) 251 (1.9) 72 (1.5) 257 (1.2)
Louisiana 8 (0.6) 227 (2.6) 18 (1.1) 252 (2.2) 76 (1.3) 247 (1.2)
Maryland 7 (0.6) 236 (2.5) 22 (1.6) 262 (2.4) 71 (1.8) 252 (1,7)
Michigan 7 (0.6) 242 (2.6) 16 (1.1) 2E6 (2.1) 77 (1.2) 266 (1,1)
Minnesota

' 6 (0.6) 256 (3.1) 19 (12) 261 (1.3) 73 (14) 27E5(0.9)
Montane 7 (0.5) 272 (2.2) 24 (1.0) 261 (12) 09 (1.1) 201 (1.1)
Nalwaska 9 (07) 282 (3.2) 21 (1.2) 271 (1.5) 70 (1.4) 277 (0.9)
Nem Hampshire 6 (0.5) 259 (2A) 29 (1.0) 277 (13) 65 (1.0) 274 (1.1)
Neu Jersey 7 (0.0) 241 (3.1) 21 (1.5) 273 (2.0) 72 (1.5) 271 (1.1)
New Mexico 8 (0.7) 245 (2.7) 18 (0.9) 259 (1.6) 74 (1.0) 257 (0.9)
New York 7 (0.7) 229 (3.9) 21 (1.8) 266 (2.8) 72 (2.1) 263(1,1)
North Carolina 9 (05) 232 (2.3) 24 (1.7) 259 (2.2) 68 (1.9) 249 (1.1)
North Dakota 7 (0.7) 273 (3.6) 20 (1.5) 279 (2.1) 74 (1,5) 283 (1.1)
Ohio 6 (0.5) 251 (3.5) 18 (1.2) 284 (2.0) 76 (1.4) 265 (1.0)
adenoma 5 (05) 20 (3.2) 15 (1.1) 216 (2.1) 10 (1.3) 203 (1.3)
Oman 9 (0.6) 250(2.2) 21 (1.2) 27, (14) 70 (15) 2r3 (1.1)
Pennsylvania S (OA 243 (2.7) 16 (1.0) 271 (2.1) 71 (13) 207 (1.6)
Rhoda island 5 (04) 21. OA) 14 (0.41) . 264 (14) 61 (0.7) 201 (0.0)
TOM 9 (OA) 227 (2.11) 22 (1.5) 2131 (2.0) 09 (1.9) 259 (1.3)
Virginia 7 (0.5) 245 (3.5) 22 (2.1) 270 (3.9) 71 (2.2) 264 (1.3)
West Virginia 7 (0.7) 241 (3.1) 13 (0.9) 256 (1.4) 80 (12) 257 (0.9)
Wisconsin 8 (0.8) 254 (3.2) 24 (1.8) 278 (1.5) 68 (2.3) 276 (1.3)
Wyoming 7 (0.5) 260 (2.1) 19 (0.8) 275 (1.4) 74 (0.9) 273 (0.6)

7131.TORILS
Giant 12 (OM ,, ,21$ (2.4) 12 (0.2) 247 (2.7) 76 (1.1) 231 (0.7)
*On blinds 15 MO ias (im 11 (0.9) '225 (11) 74 (1.3) 219 AM

The standard errors of the estimated percentages and proficiencies appear in parentheses. ft can be said with 95 percent certaintythat for each population of interest, the value for the whole population is wlthm plus or minus two standard errors of the estimatefor the sample. '"Sample size insufficient to permit reliable estimate. There were fewer than 62 students.
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TABLE 13.15 Teachers' Reports on the Frequency with Which Students Write Reports or Do
Projects in Mathematics Class

At Least Once a Week Loss than Once a Week Never

came $
PLIBUC SCHOOLS

Penume of
Students

Average
Profidency

Percent of
Students

Average
iholiciency

Percent of
Students

Average
Proficiency

NATION 3 (12) ....,.. (.) 55 (4.5) 282 (2.4) 43 (4.?) 264 (2.3)

Northeast 0 (0.0) 0 (0.0) 50 (6.9) 268 (5.7)1 50 (8.9) 271 (4.3)

Southeast 4 (3.5) ..... (....) 63 (8.0) 255 (43) 33 (7.7) 260 (5.1)1

Central 1 (0.9) ... () 58 (9.3) 206 (3.8) 41 (8.9) 260 (6.5)1

West 4 (2.2) ,... (...) 48 (8.5) 264 (5.3)1 48(10.0) 20 (3.2)1

IITN111$
iidalssroa 2 (1.1) ..,. in $$ (45) 252 (1.9) 40 (4.3) 254 (1.9)

Moons 4 (1.2) 255 (4.1)I 40 (14) 250 (2.3) ,Sil (3.0) ti42.40)

Manses 0 (0.1) 0 rdp) 47 (35) 255 (1.3) 53 (3.1) 351 (1,2)

MOWN& 4 (1.2) 285 (9.1)1 $i (33) firi (1.9) 45 (14) 255 (2.4)

Colorado 4 (1.5) 263 (9.2)1 53 (3.1) 268 (13) 43 (3.2) 266 (1.5)

Connecticut 3 (1.2) 263(10.4)1 58 (3.3) 274 (1.3) 41 (3.5) 266 (2.0)

Delaware 1 (0.3) ... (e.) Yo (0.9) 262 (1.4) SO (0.9) NO (1.0)

District of Columbia 6 (0.6) 22C (2.3) 76 (0.9) 234 (0.9) 18 (0.6) 225 (1.5)

Florida 3 (0.9) .t..* (.....) 49 (3.0) 258 (1.6) 48 (32) 255 (2.2)

Cabbrgla $ (1.0) 257 (7.2)1 60 (3.7) 258 (1.7) 39 (IS) 237 (22)

SNOW 3 (0.2) 347 (SA 44 Min 252 (1.1) 63 (0.9) 251 (1.1)

IOW 3 (03) .." ("I 44 (2.1) 273 (1.2) 64 (2.l) 271 (1.0)

Illinois 4 (1.5) 24000.$31 51 (43) 201 (2.9) 4115 (4.1) WM (2.7)

Onions 1 (05) e" Can 45 (4.3) fifa (2.0) 54 (4.4) 20 (IA)

lowa 2 (1.4) ." (.") 45 (4.2) 277 (1.7) 53 (4.3) 278 (1.6)

Kentucky 3 (1.4) ,..... (....) 58 (3.3) 257 (1.3) 38 (3.5) 256 (1.7)

Louisiana 1 (0.6) ". (...) 41 (3.9) 246 (2.3) 56 248 (1.8)

Maryland 2 (0.8) ." ("*) 55 (3.4) 258 (2.1) 43 (3.4) 265 (2.1)

Michigan 2 (1.0) ". (...) 40 (32) 262 (2.5) 59 (3.3) 266 (1.4)

Minnesota i MI) de. con 41 (4.1) 279 (1.5) 58 (4.1) 274 (15)

Montana 1 (03) ., (e.) 54 (2.5) Mil (12) AS (2.5) 261 (1,2)

Monks 3 (1.4) 1,,,,, cmml 55 (&1) 275 (1.5) 41 ($.0) 279 (43)

H w Hampshire 5 (2.4) 30 (3.7) 68 (12) 273 (1.0) 27 (1.1) 274 (2.0)

fAsw Jstritsy 1 (04) - re) 60 (3.5) 271 (1.6) 39 (3A) 287 (2.3)

New Mexico 3 (0.3) 262 (4.1) 44 (1.4) 257 (1.2) 53 (1.4) 255 (1.1)

New York 1 (0.4) "4 (4") 49 (3.8) 261 (2.3) 50 (3.7) 200 (2.0)

North Carolina 2 (0.8) "4" (r") 64 (3.1) 251 (1.5) 35 (12) 250 (2.1)

North Dakota 1 (0.4) ". (") 45 (3.0) 283 (2.1) 53 (3.0) 280 (1.2)

Ohio 2 (0.9) ". (***) 53 (3.9) 265 (1.8) 46 (3.9) 265 (1.9)

Oklahoma 3 (12) 258 (3.7)1 44 (4.0) 285 (1.6) 63 (4.1) 02 (1.11)

Oman 2 (1.0) ... 'en 40 (3.S) 272 (2.1) 64 (343) 372 (1.7)

Pennsylvania 1 (0.91 14* ern 3$ (3.6) 262 (2.5) 51 (It 271 (2.0)

Rhode NUM 1 (0.51 ado rill 311 (1.0) 258 (1.2) *3 (1.0) 281 (0.7)

Tow 3 (1.2) a" en 59 (3.7) 250 (1.9) 36 (3.9) 255 (2.1)

Virgin)a 3 (1.0) 4" (".) 59 (3.3) 266 (2.1) 39 (3.3) 259 (2.1)

West Virginia 2 (1.1) ." (.4°) 43 (3.9) 259 (1.4) 55 (4.0) 255 (1.5)

Wisconsin 2 (1.1) ... ("4) 51 (4.1) 275 (2.1) 47 (4.0) 275 (1.7)

Wyoming 2 (0.3) Mt* (***) 37 (1.5) 275 (1.0) 61 (1.6) 271 (0.9)

Totiormours
awn 0 (MO) 0 (0.0) 23 (0.6) 237 (1.1) 17 (0.6) 229 (OS)

%Amin Wends 0 (0.0) 0 (0.0) 45 (0.11) 21$ (02) 55 (0.8) 223 (03)

The standard errors of the estimated !percentages and proficiencies appear in_parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole laopulation is within plus or minus two standard errors of the estimate
for the sample. 10 *Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution

- the nature of the sample does not allow accurate determinntion of the variability of this estimated statistic.
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TABLE 13.16 Students' Reports on How Often 'they Take Mathematics Tests

GRADE II
PUSLIC SCHOOLS

At Least Several Times a Week About Once a Week Less than Wesidy

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
ProSciency

RATION 12 (1.0) 244 (2.7) 58 (2.4) 263 (1.9) 30 (2.?) 268 (1.6)
NortheaM 14 (2.8) 257 (6.2)1 55 (8.9) 268 (5.5) 30 (9.4) 278 (3.5)1

Southeast 18 (2.2) 233 (4.0) 65 (3.0) 259 (3.1) 19 (2.5) 252 (2.7)
Central 8 (1.5) 4.4,* (.....) 57 (4.3) 265 (3.2) 35 (3.5) 272 (2.2)
West 11 (1.9) 247 (8.1) 54 (3.8) 262 (3.4) 34 (2.7) 266 (2.7)

)

' i SS (2-7) 439 (14I) 2515 (1.3) 14 (1.1) 251 (2,2)
4118 (2.7)

., .

, 241 (22)
*2 (1.6)
84 (1.7)

261 (1.2)
257 (1,0)

27 (1.13)

22 (1.8)
264
283

(1.5)
(1.5)

, -14.19 PO 240 PM SS (1.7) 258 (IA) 34 (1.7) 262 (1.7)
Colorado 9 (0.9) 257 (2.4) 54 (1.7) 267 (12) 37 (1.8) 269 (1.3)
Connecticut 10 (0.7) 255 (2.3) 58 (1.5) 270 (1.2) 34 (1.7) 278 (1.6)
Delaware 11 (0.8) 248 (3.4) 60 (1.2) 261 (0.8) 28 (0.9) 287 (1.7)
District at Columbia 29 (0.9) 222 (1.2) 53 (1.0) 235 (1.2) 18 (0.7) 232 (1.7)
Florida 18 (1.1) 243 (1.9) 82 (1.8) 257 (1.3) 21 (1.2) 283 (1.8)

410(143) ,. 241 (2.4) 41 (1.4) 201 (13) 22 (1.6) 235 (2.1)

.
; 4)

)
a (0A)
66 (1A)

256 (1.0)
272 (1.0)

30 (OA)

, ST (1,3)

252
274

(1.3)
(1.0)

'' PM 49 (2l) 280 (14) 40 (2.5) 267 (1.9)
4lIwM ., '' i:! OM 57 (1.9) 267 (1.2) 34 (19) 271 (1.2)
Iowa 6 (0.8) 755 (2.4) 47 (1,9) 279 (1.6) 47 (2.2) 279 (1.0)
Kentucky 10 (1.0) 245 (2.1) 57 (1.7) 256(12) 33(1.8) 261 (1.8)
Louisiana 22 (1.7) 237 (2.5) 70 (1.7) 248 (1.2) 8 (0.8) 252 (2.6)
Maryland 12 (0.8) 244 (2.8) 61 (1.5) 261 (1.6) 27 (1.3) 268 12.0)
Michigan 9 (1.0) 248 (2.7) 55 (1.9) 262 (1.4) 37 (2.0) 271 (1.4)

fdinnilic41 420 (3.3) SO OR 717 (1.1) 44 (2.3) 277 (1.1)

410(11) 47 OA 260 (1.1) 48(1.8) 263 (0.9)
, INS ISA) SO (1.6) 275 (1 .1) 43 (1.6) 299 (1.3)

'90.04.184814 4- ) ;,:424424) SS (OA) r74 (1.2) 34 (1.1) 275 (1.1)

11,40.. ill 409* , ,26*,(2.2) Sa (14) VI (1.2) 27 (1.4) 275 (1.4)
Nov Mexico 10 (0.7) 234 (1.9) 61 (1.2) 257 (0.9) 29 (1.1) 263 (1.5)
New York 12 (1.0) 240 (2.5) 63 (1.4) 262 (1.3) 25 (1.2) 268 (2.0)
North Carolina 20 (1.2) 234 (2.2) 56 (1.2) 252 (1.1) 24 (1.1) 255 (1.7)
North Dakota 10 (1.0) 275 (2.9) 52 (1.8) 282 (1.3) 38 (1.9) 282 (S.7)
Ohio 1 1 (1.0) 251 (2.3) 63 (1.5) 264 (1.2) 27 (1.9) 268 (1.8)

''' *12 (34) 8$ (1A) 283 (1.3) 33 (2.0) 267 (1.5)
- . !

:

41 ) .49 PA 271 (1.4) 52 (24 274 (1.2)

1
:1. : ,, 4,,t
4, V'

96 (1.0
'44 (1A)

SW (IA)
260 (0.7)

34 (2.1)
21 (1.1)

27$
289

(2,0)
(1.3)

a OA 250 (1.3) 23 (1.6) 267 (1.9)
Virginia 17 (1.2) 250 (2.3) 50 (1.3) 266 (1.6) 24 (1.3) 270 (2.4)

West Virginia 11 (1.1) 249 (2.5) 54 (1.3) 256 (1.1) 35 (1.4) 258 (1.1)
Wisconsin 8 (0.9) 262 (2.4) 47 (22) 275 (1.5) 45 (2.6) 278 (1.4)

Wyoming 6 (0.5) 258 (2.1) 53 (1.2) 274 (0.6) 41 (1.2) 272 (1.1)

i 11 s

1

n 411 il
n

l'i,:'.`:
, 51(14) 236 (IA) 22 (1.3) 239 (12)

. . i

i

, .

'' 0 99 OA 22$ (OA) 10 (0.8) 220 (2.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each popteation of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. *Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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..)
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260

(2.3)

39
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265
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(2.4)!

Southeast
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254

(42)i
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A
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253

(3.2)

M
um

7 (2.2)

283

(3.7)!
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(1.5)

23
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N
O

(1.7)

C
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5 (1.2)

254

*A
N
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(3.1)

258
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43 tan

257

(2.4)

C
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6 (1.5)

258

(4.9)1
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(3.8)

268

(1.7)

44

(3.8)
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(1.6)

C
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5 (1.7)

269

(4.6)1

66 (2.9)
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29 (3.2)
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D
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(0.8)
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(1.7)

Florida

11
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81 (3.1)

258
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28 (3.0)

258

(2.3)

G
eorgia

7 (1.7)

25?

(5.8)!

88 (3.4)

258

(15)

27 (3.2)

281

(SA
)

N
ew

ell

4 (0.4)

248

(8,2)

61

(O
S)

250

(1.1)

48 (0.9)

253

(0.9)

44slio

2 (O
A

)

N
O

(4.7)

51 (2.2)

271

(1.0)

45 (2.2)

273

(1.1)

,illisiols

4 (1.7)

283

oup

48

(42)

258

(2.2)

50

(4A
)

283

O
M

incline

5 (1.5)

200

M
P

40

(40)

285

(lit)

a (15)

271

(0)

Iow
a

6 (2.9)

276(10.3)1

44 (4.8)

278

(1.8)

50 (4.3)

278

(1.6)

K
entucky

6 (1.8)

252

(3.4)1

52 (4.4)

254

(1.6)

42 (4.0)

260

(1.8)

L
ouisiana

11

(2.4)

241

(3.8)9

77 (3.6)

245

(1.6)

12 `!"5)

253

(3.4)1

M
aryland

4 (1.4)

251

(8.4)1

65 (3.4)

261

(2.1)

30 (3.3)

263

(3.6)

M
ichigan

5 (1.6)

261

(4.7)1

44

(3.7)

260

(2.3)

51 (3.9)

268

(1.8)

M
innesda

3 (1.1)

270

(3.7$

41

(35)

M
I?

(1.7)

513

(3.4)

273

(14)

likoloias
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272

(U
)(

50 (2.9)
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(1.1)

48 (30)

221
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N
abreoiat

$ (1.2)

272
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(32)1

49 (4.6)
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(1.5)

43 (4.3)
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(1.7)

W
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5 (1.8)
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(5.0)1

52 (3.7)
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43 (3.8)
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(1.9)
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yom
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4 (0.7)
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TABLE 13.18 Teachers' Reports on How Often Students Take Mathemadm Tests Required
by the School, District, or State

GRADE $
PUBLIC SCHOOLS

At Least Once a Week Lass than Once a Week Never

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

BATON 11 (3.4) 256 (5.4)1 79 (4.3) 265 (1.7) 10 (3.0) 258 (4.6)1
Northeast 18(10.2) 263(22.7)1 84(10.2) 271 (1.B) 0 (0.0) 0 (0.0)
Southeast 19(10.3) 0.0. tin 72(10.4) 252 (3.9) 8 (4.0) "* ("1
Central 3 (2.4) ." (") 83 (9.5) 264 (2.4) 14 (9.13) "4 (*")
West 8 (3.6) ". (") 78 (4.9) 267 (3.7) 14 (4.1) 258 (6-13)4

*TAMS
Alabama 4 VA 252 (30 05 (23) 254 (13) 6 (15) 343 (3.1)1
Mama 18 (2s) 255 (2.9) 40 (5.0) MO (1.0) 4 (1.0) 353 440)1
Arkansas 0 (2.2) ,', 254 (5.3)1 49 (2.9) 257 (1.0) $ (1.5) We: ON
CaiiSernia 3 (1.1) 252 (4.5) CO 41.4) 257 (1.5) a(it) 250,104
Colorado 3 (1.2) 262 (4.2)1 91 (2.0) 267 (1.1) 6 (1.5) 269 (4.2)1
Connecticut 5 (1.3) 293 (4.2)1 92 (1.8) 270 (1.1) 4 (1.2) 281 (5.4)1
Delaware 5 (0.3) 245 (2.4) 89 (0.7) 261 (0.9) 5 (0.6) 281 (2.5)
District of Columbia 9 (0.4) 245 (2.0) $7 (0.6) 231 (0.9) 4 (0.5) 234 (3.7)
Florida 10 (1.9) 253 (4.0) 86 (2.3) 257 (1.5) 4 (1.4) 249 (4.8)1
Gaggle 8 (14) 340 (4)1 42 (1.7) 259 (12) 2 40.9) , f ips,
HMSO 2 OA "*.en se (OS) 253 (OA) 9 40.0) ,243 4
&Saha 0 402) PAP till (OA) , 222 (02) . ,12 (0.4)
Weals 11 (11)

.07
115(45)1 04 04 ,204 (20) &(2A)

Indians 1 42,.7) 41" rill 95 (1.1) 205 (13) 4 (03)
Iowa 4 (1.7) 274 (7.9)1 83 (3.1) 278 (1.2) 13 (2.7) 280 (2.3)
Kentucky 4 (1.4) 256 (5.6)1 89 (2.2) 2515 (1.4) 7 (1.7) 259 (4.1)1
Louisiana 16 (2.6) 241 (3.9) 76 (3.1) 247 (1.5) 8 (1.7) 246 (3.9)1
Maryland 3 (1.2) 257 (6.1)1 90 (2.3) 262 (1.9) 7 (1.9) 262 (5.5)1
Michigan 2 (0.8) M. (1144 ) 84 (2.8) 264 (1.4) 13 (2.7) 268 (3.0)1
Minnesota
Montana

3 (1.1)
2 (07)

'. 279 (3.2)1
290143)1

03 (3.2)
70 (2.2)

270 (1$4
201 (03)

14 (3i)
10(29)

,,;270
, .

'Si
Nebraska 4 (13) : 292(1.5)4 es (aa) 213 (13) 10 (2.0) 40:4414.3):0

,

Now Hampshire 2 (OA) 293(4.0) SO OA) Ift$ (13) 12 (03) .337,03)
New Jersey 9 am . 207 XV 01 (2.3) 270 (13) 4 (14) :20 0111
New Mexico 9 (0.7) 265 (2.1) 86 (0.8) 256 (0.8) 4 (0.5) 251 (3.4)
New York 6 (1.4) 252 (5.8)1 87 (2.6) 262 (1.8) 7 (2.2) 258 (6.3)1
North Carolina 3 (1.0) 24110.1)1 90 (1.7) 251 (1.0) 7 (1.8) 247 (3.2)1
North Dakota 4 (2.6) 284 (3.5)1 64 (3.4) 282 (1.8) 32 (2.7) 281 (1.6)
Ohio 3 (1.3) 271 (6.8)1 91 (2.3) 266 (1.4) 6 (1.7) 267 (5.1)1
Oldahoma 7 420) -303 (4.0)1 10 (23) an 114) 5 (1.1) , 214 i1113)1

, Oregon 4 (iinj , 'OS 175* lis gn . - 2)2 .(11.2) ,11 .12..7) 214144)1,,.1
Pennevivenle 0 (1A) 414(14)1 92 (1.7) . = ;WO '(0) 5 (14)
Rhode Wend 0 101) .255 (23) 01 (0.7) 281 (0.7) 10 OM
Tens 12 424) 1, 342 OP 05 (203) SW (1.5) ,$ 11.0) 341 (S.
Virginia 2 (0.9) a... (0....) 91 (1.4) 264 (1.6) 7 (1.2) 258 (3.5)
West Virginia 3 (1.2) 258 (5411 79 (3.0) 258 (1.0) 17 (3.0) 257 (2.6)
Wisconsin 2 (0.3) rel 91 (2.1) 278 (1.4) 7 (2,1) 273 (3.5)1
Wyoming 2 (0.3) 259 (3.2) 79 (12) 274 (0.7) 19 (1.1) 269 (2.1)

11301161739$30

1,404) ,, tam .234 pm $ i .,.5.

Vitglil tetanal 1 ' '109 las) 'H to tom ")

Me standard errors of the estimated percentages and proficiencies appr..ar in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. "*Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability oi this estimated statistic.
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TABLE 13.19 I Teachers' Reports on How Often Students Take Other Published Mathemadcs

I Tests

GRADE S
PUBLIC SCHOOLS

At Least Once a *ask Leas than Once a Weak New

Percent of
Studenb

Average
Proficiency

Peri:aid of
Students

Average
Proficiency

NATION
Northeast
Southeast
Central
West

STA=
'Alabama

MIX"
At SNOWS

Colorado
Connecticut
Delaware
District of Columbia
Florida

kncb

Gania
HOMO

1411110

wawa
lows
Kentucky
Louisiana
Maryland
Michigan
4.411111800tal

44ontina

'Nee liumpshiro
New Jarsay
New Mexico
New York
North Carolina
North Dakota
Ohio

;ONION%

701110144001111

*node 141400
toms
Virginia
West Virginia
Wisconsin
Wyoming

11 (2.7) 259 (6.6)1 70 (3.6) 261 (1.6)

14 (5.9) .... t...) 64 (7.4) 271 (2.1)

16 (7.7) 250 (9.3)1 77 (8.3) 257 (2.5)

12 (3.9) 265(18.7)1 62 (7.9) 261 (4.1)

$ (3.1) ~ eil 75 (5.0) 262 (3.0)

10 (25) 262 (1AP n 0.4 254 11,2)

53 (2-5) 20 OA) 55 PA 2e0 (15)
2 (2A) 205(2711 74 (SA) 26$ WI)
1(1.6) 250 (5.2) 70 OA) 268 (147)

16 (2.6) 274 (2.0) 59 (3.5) 266 (1.4)

12 (1.9) 274 (3.9) 63 (3.2) 269 (1.6)

13 (0.8) 268 (2.4) 87 (1.0) 258 (1.1)

15 (0.8) 237 (1.7) 71 (1.0) 234 (1.0)

13 (2.3) 257 (3.9) 88 (3.3) 258 (1.6)

Percent of
Studetsts

Average
Proficiency

18 (2.4) 270 ('.' ))

22 (6.8) 273 (4.8)1

7 (3.2) lite C"")
25 (5.9) 269 (6.3)1

20 (4.2) 272 (8.1)1

1$ ($) 253 (2.1)

32 (2.1) 08 PA)
17 (3.1) 454 (2A)

21 ME 07
26 (3.3) 264 (2.5)

25 (2.8) 273 (2.7)

21 (0.7) 286 (1.7)

14 (0.7) 221 (1.5)

19 (2.7) 253 (3.3)

14 (2-2) Ea (1144) 70 OM 254 114) is (az au (2Ja

16 (0.7) 254 (43) 1'0 ga) 252 (OA - is (*f) ,342 (U)

12 (1.4) 276 (11) 756 (11) 272 PM 23(0.0 256 (IA)

1 (14) 267 '44.41$ 72 (SA) 201 (2A) 20 OA 06 443)
ii (as) 270 (24 0 (1.7) 246 (1A) 27 ($.5) NS (23)

11 (3.2) 280 (4.6)1 64 (4.8) 277 (1.5) 25 (4.2) 278 (2.5)

9 (1.9) 262 (2.8)1 86 (3.6) 255 (13) 25 (3.2) 257 (2.6)

11 (3.2) 248 (3.9)1 64 (4.2) 244 (1.8) 25 (3.8) 247 (2.4)

5 (1.2) 269 (5.8)1 64 (3.3) 281 (2.1) 31 (3.3) 260 (2.5)

11 (2.6) 270 (5.8)1 81 (3.7) 265 (1.9) 28 (3.5) 262 (2.7)

20 (3.4) 21$ (1A) Si (44) 275 (13) 110 (SiA) 271 VA

11 OM 211 (61) 64 Mfg OM Oa) 05 (21) 270 OA)

12 (31) 271 02) SI (U) 270 (1.1) 20 OA , 267 OA)

12 (1.1) 274 414) 64 (11) 270 11.1) 34 (13) 272 (13)

I (1.7) 264 (40 ?? (24) 20 41.2) 15 (2.4) 27$ 44.4)

15 (1.0) 255 (1.8) 65 (1.4) 258 (0.9) 20 (1.1) 252 (1.9)

5 (1.2) 284 (5.8)1 58 (3.2) 262 (2.2) 37 (3.5) 257 (2.6)

9 (1.4) 251 (3.7) 70 (2.9) 249 (1 2) 21 (2.9) 255 (2.8)

18 (4.0) 287 (2.8)1 82 (3.9) 283 (1.0) 21 (2.3) 274 (3.9)

8 (1.8) 272 (5.0)1 73 (3.4) 266 (1.3) 21 (3.1) 263 (2.7)

,11i(25) 248 101 467 (4.1) . 20 (14) 1205)
, it 0441) 88 PA) ,P,'1,,, 4109 42101) p1343.1)

2* 1341 , 0 Ita OM *KO I),

OD tzi) is (DM 'OW 001) , 17 (11) 35 OA
asa (5ay 710.0) 252 144) "12(214 0011

9 (22) 284 (4.8)1 71 (3.1) 263 (1.6) 20 (2.6) 262 (3.7)

13 (2.8) 257 (3.3)1 65 (4.1) 258 (12) 22 (33) 257 (2.1)

8 (1.8) 279 (4.1)1 86 (3.8) 275 (1.6) 28 (33) 276 (2.4)

16 (2.0) 273 (1.5) 00 (1.8) 272 (0.8) 22 (1.1) 275 (1.8)

iy

The standard errors of the estimated percentages and proficiencies appear in t3arentheses. it can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of tM estimate
for the sample. mills3zigle size insufficient to permit reliable estimate. There sere fewer thon 62 studepto Interpret caution

- the nature of the does not allow accurate determination of the variability of this estimated statistic.

34;
1999 NAEP TRIAL STATE ASSESSMENT

PAGE 323



TABLE 13.20 I Teachers' Reports on the Availability of Resources

GRADE 8
PUBLiC SCHOOLS

How well supplied ars you by pxr school system with the kietructional materials wid other

resources you need to teach your class?

I get some or non. of the

mamas I need.
I get mad of the resources 1

need. I got NI the resources 1 need.

Percent of 1 Average
students Proficiency

Percent of

students

Average
Proficiency

Percent of

students

Average
Proficiency

NATION 31 (4.2) 261 (2.9) 56 (4.0) 265 (2.0) 13 (2.4) 265 (4.2)
Northeast 36(11.8) 274 (9.8)1 38(11.7) 272 (2.9)1 26 (6.6) 271 (7.2)1
Southeast 21 (9.7) 257 (8.0)1 71 (9.5) 255 (3.3) 8 (4.0) 257(12.2)1
Central 47 (7.3) 259 (3.5) 45 (7.8) 271 (2.2) 8 (2.4) ..... (.)
West 23 (6.1) 257 (3.7)1 62 (3.8) 266 (4.1) 15 (5.2) 261 (5.9)1

STATES .
News 31 (4.0) 248 (2.5) 49 (43) 252 (2.1) 20 (4.1) 261 (24)1
Mims SI (2.e) 257 (2.3) 53 (24) 221 (1.7) 17 (2.8) 261 (2.4)
Arkansas 41 (4.1) 253 (1.5) 40 (19) 281 (1.9) 19 (3.1) 254 (3.0)
Ceillbrnia 34 (3.8) 253 (2.4) 53 (3.7) 280 (2.1) 14 (2.1) 233 (3.4)
Colorado 23 (32) 263 (23) 61 (3.6) 268 (1.4) 15 (2.4) 268 (2.8)
Connecticut 23 (2.7) 268 (1.9) 52 (3.0) 269 (1.5) 25 (3.1) 272 (3.0)
Delaware 32 (1.1) 259 (1.2) 60 (1.3) 284 (1.0) 7 (0.4) 258 (2.9)
District of Columbia 58 (1.1) 228 (1.1) 38 (1.2) 234 (1.1) 4 (0.3) 244 (3.1)
Florida 32 (3.1) 252 (2.1) 53 (3.1) 256 (1.6) 15 (2.2) 264 (33)
Georgia 35 (3.1) 256 (2.2) $3 (3.7) 259 (15) 12 (24) 255 (4.0)1
Kemal 44 (09) 249 (1.2) 51 (1.0) 253 (0,9) 5 (0.5) 2441 (3.1)
Idaho 40 (1.1) 271 (1.0) $3 2 (1,9) 272 (13) 8 (1.7) 271 (21)1
Ofinols 22 (4.1) 248 (3.5) 54 (4.5) 263 (2.2) 1C `,9) 275 (3.6)1
Indiana 29 (3.9) 228 (2.4) 54 (3.7) 2117 (1.6) 17 (3.0) 287 (24)
Iowa 14 (3.0) 278 (3.9) 60 (4.6) 278 (1.3) 25 (4.2) 278 (2.0)
Kentucky 31 (4.0) 256 (1.8) 53 (4.0) 258 (1.4) 16 (22) 258 (2.8)
Louisiana 58 (4.3) 243 (1.7) 34 (4.1) 247 (2.3) 8 (1.7) 251 (5.3)1
Maryland 21 (2.8) 246 (3.2) 61 (3.4) '," t (1.9) 18 (2.5) 269 (2.9)
Michigan 33 (3.9) 257 (2.4) 55 (4.0) 266 (1.9) 12 (2.3) 274 (2.3)
Minnesota 23 (33) 273 (1.9) IS (3.7) 275 (1.2) 12 (2.1) 281 (23)
kfcetana 21 (2.7) 280 (1.3) 62 (3.0) 293 (1.1) 17 (2.2) 235 (1.9)
Nebraska 22 (1.9) 2119 (1A) 58 (2.8) 278 (12) 20 (23) 279 (2.2)
New Hampshire 23 (1.0) 258 (13) 51 (1.3) 275 (0.9) 15 (0.8) 274 (2.1)
New Jersey 22 (3.2) 260 (3.3) 55 (3.5) i71 (2.0) 22 (2.6) 275 (3,4)
New Mexico 39 (1.1) 258 (13) 50 (1.2) 256 (0.8) 11 (0.7) 254 (2.7)
New York 35 (3.9) 248 (3.0) 45 (3.5) 265 (1.9) 20 (2.7) 267 (3.1)
North Carolina 36 (3.3) 243 (2.0) 45 (3.6) 252 (1.5) 19 (2.8) 259 (2.2)
North Dakota 35 (3.4) 282 (1.8) 48 (2.9) 282 (1.7) 18 (2.7) 279 (3.2)
Ohio 34 (4.0) 259 (2.1) 54 (4.4) 266 (13) 12 (2.8) 268 (5.0)1
Oidahoma 33 (4.0) 261 (2.2) 53 (4.6) 266 (1.7) 12 (2.7) 253 (2.7)1
Onsgon 24 (3.3) 270 (1.7) $3 (3.7) 270 (15) 24 (3.3) 275 (23)
Pennsylvgnia 29 (3.3) 259 (3.7) 52 (3S) 917 (13) 10 (3.8) 274 (3.6)
Rhode Island 12 (0.9) 254 (1.2) 54 (1.2) 264 (1.0) 14 (0.8) 263 (2.0)
Texas 29 (3.1) 249 (2.111) 51 (33) 258 (19) 20 (2.9) 257 (3.0)
Virginia 31 (3.1) 253 (3.4) 47 (3.4) 267 (12) 22 (25) 270 (3.1)
West Virginia 45 (4.3) 253 (1.4) 47 (4.5) 257 (1.5) 8 (1.9) 265 (3.5)1
Wisconsin 23 (3.4) 267 (2.3) 58 (4.0) 278 (1.6) 18 (3.4) 280 (2.6)
Wforning 16 (0.8) 272 (1.4) :33 (1.3) 273 (0.9) 32 (0.9) 272 (1.0)

MOINTORIES
GAM 72 (1.0) 229 (0.8) 20 (0.7) 237 (1.6) 7 (0.8) 242 (24)
Virgin Islands 60 (0.5) 212 (0.11) ?A (0.8) 223 (1.1) 0 (0.0) 0 (0.0)

The standard errors of the estimated percentages and proficiencies appear in turentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. s"Sample size insufficient to permit reliable estimate. There were fewer than 62 students. !Interpret with caution

the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 13.21 I Teachers' Reports on the Availability of Resources Organized by Percentage of
I Students in Classrooms with Only Some or None of the Necessary Resources

GRADE I
KM= SCHOOLS

How well implied are you by your school system with the instructional materials and other
resotrces you need to teach yaw class?

I get some or none of the
resources I need.

i gat most of the restesces I
need. I get an the resources I need.

Percent of
students

Average
Pro4clency

Percent of
sidsnts

Average
Proficiency

Percent of
students

Average
Proficiency

STAllartialtitditile
Guam 72 (1.0) 229 (0.3) 20 (0.7) 237 (1.6) 7 (0.6) 242 (2.4)

Virgin Islands 06 (0.6) 218 (0.8) 34 (0.6) 223(1.1) 0 (0.0) 0 (0.0)

District of Columbia 58 (1.1) 228 (1.1) 38 (12) 234 (1.1) 4 (0.3) 244 (3.1)

Louisiana 58 (4.3) 243(9.7) 34 (4.1) 247 (2.3) 8 (1.7) 251 (5.3)1

415 (43) 2E$ (A) , 47 (45) 257 (15) I (1 .9) 0115(35)1

:tfsr , ,, 411 (DA) Oa pm si (1.4) 253 (0A) 5 (0.5) .244 (3.1)

41 (L) 255(1.5) 40 CAM 201 (1.2) 12 (AM 254 (AA)

,
' i , 412 (1A) .01 OA $2 PA 272 IL%

'OSA
a OM 271 (2,6)1

22 (1il) 254 (1A) 50 OM (GA) 11 (0.7)

North Carolina 38 (3.3) 243 (2.0) 45 (3.6) 252 (41.5) 19 (2.8) 259 (2.2)

Georgia 38 (3.1) 256 (22) 52 (3.7) 259 (1.5) 42 (2.4) 255 (4.8)1

North Oakota 35 (3.4) 232 (1.8) 48 (2.9) 282 (1.7) 18 (2.7) 279 (3.2)

New York 35 (3.9) 248 (3.0) 45 (3.5) 265 (1.9) 20 (2.7) 267 (3.1)

Ohio 34 (4.0) 259 (2.1) 54 (4.4) 268 (1.6) 12 (2.8) 268 (5.0)1
, $2) MD (2.4) 14, (2.l) SS (3A)

atikagiiiik.,
-77-77:771ili ,

1

iti t

1
' i$0,(1,2)

" ' Se OS)
'211W)
0$(L12)

12 (22)
, 12 CM

'7 OA

274 (2.1)
'10 (2411
M(2S)

. , 54 (0) 264(1.0) 14 (OA 281 (2.0)

Florida 32 (3.1) 252 (2.1) 53 (3.1) 256 (1.8) 15 (2.2) 264 (3.5)

VirtSnia 31 (3.1) 253 (3.4) 47 (3.4) 257 (1.9) 22 (2.5) 270 (3.1)

Alabama 31 (4.0) 248 (2.8) 49 (4.8) 252 (2.1) 20 (4.1) 261 (2.4)1

Arizona 31 (2.6) 257 (2.3) 53 (2.8) 261 (1.7) 17 (2.6) 261 (2.4)

Kentucky 31 (4.0) 256 (1.8) 53 (4.0) 258 (1.4) 16 (2.2) 258 (2.8)

wil 'MO(2.$) 11 (3.A) 254 (1.1) 20 PM 257 (3.1h

.5$ WI 2$7 (1A) 17 (3A) '2$7 VA)
'$140,0***010

4 , - .,,,; , 1)

. I,. 28i3)
,

$$ 04
5$ (4,$)

lei OA
25$ 42.2)

. 1$ 4WD
1* SS*

, g74 OM
271 00

..
, ,4,,1 11,)

4145 OM 00 44.5) 24 (AS) 213 OM

Wisconsin 23 (3.4) 267 (2.3) 58 (4.0) 278 (1.8) 18 (3.4) 260 (2.6)

Colorado 23 (3.2) 2541 (23) 81 (3.8) 263 (1.4) 15 (2.4) 258 (2.8)

New Hampshire 23 (1.0) 238 (11) 81 (1.3) 275 (0.9) 15 (0.8) 274 (2.1)

Connecticut 23 (2.7) 268 (1.9) 52 (3.0) 269 (1.5) 25 (3.1) 272 (3.0)

MInnesots 23 (3.8) 273 (1.9) SS (3.7) 276(12) 12 (2.1) 281 (2.8)

CIO , SS (SS) r$ (12) 20 (2A) .4774 Oa)

1 1

,

.
111 (2.1)
Of (m)

,j271 42.0) .

2114 tta)
NO (LI)

22 OA
-15 OM
ir (th)

VS OA
SS (22)
Ns tug

WY0fMnfl 16 (OS) 272 (1.4) 53 (1.3) 273 (0.9) 32 (0.9). 272 (1.0)

lowa 14 (3.0) 278 (3.9) 00 (4.6) 278 (1.3) 25 (4.2) 278 (2.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. it can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic-
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Chapter 14

Calculators and Computers at Grade 8 in the States

INTRODUCTION

A central theme of the reform recommendations for mathematics education has

been the need to incorporate calculator and computer use into the curriculum

(see Chapter Seven).' Consistent with this focus, eighth graders
participating in NAEP's 1990 Trial State Assessment Program were provided
with scientific calculators for a portion of the assessment. Also, schools,

teachers, and students were asked a variety of background questions about

policies, access, and frequency of use related to calculators and computers.

POLICIES ON CALCULATOR USE

Teachers were asked about their policies on calculator use -- unrestricted or

restricted -- and the results are presented in TABLES 14.1 and 14.2, by

alphabetical order and by the percentage of students permitted unrestricted use,

respectively. In all but three states, fewer than one-third of the eighth graders
attending public schools were permitted unrestricted use of calculators. The
percentages for those three states -- the District of Columbia (38 percent) and

Oregon and Wyoming (both 36 percent) -- did not range much higher. In
every participating Southeastern state, fewer than 15 percent of the students
were permitted unrestricted use of a calculator, although states from other

regions also fell into this category, including Hawaii, Pennsylvania, New

Jersey, Oklahoma, Indiana, New York, Texas, and the Virgin Islands.
Similarly, in all but four states -- the District of Columbia, Oregon, California,

and Wisconsin -- the majority of the public-school eighth graders were not

permitted to use calculators on tests (see TABLES 14.3 and 14.4). With the

'°'Professional Standards for Teaching Mathematics (Reston, VA: National Council of Teachers of Mathematics, 1991).

Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Washington, DC: Mathematical
Sciences Education Board and National Research Council, National Academy Press, 1990).

Curriculum, and Evaluation Standards for Mathematics (Reston, VA: National Council of Teachers of Mathematics,
1989).
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exception of New York, the data showed that eighth graders within the states

being permitted more use of calculators had higher average proficiency,

although it is not clear whether more calculator use led to higher proficiency or
the higher-achieving students were given more calculator opportunities.

ACCESS TO CALCULATORS

There was variety across states in the degree of provision of school-owned

calculators for student use, from more than 80 percent of the public-school

eighth graders having access to these calculators in California, Connecticut,

North Carolina, and Oregon to less than one-third having such access in

Louisiana, Guam, and the Virgin Islands (see TABLE 14.4). As shown in

TABLE 14.5, however, virtually all students (95 percent or more) reported that

either they or their family owned a calculator, except in the Virgin Islands (92
percent). Except in the District of Columbia and Illinois, fewer than two-thirds
of the public-school eighth graders in any state reported ever having experience

with a scientific calculator, although the percentages never dropped much

below half. For both questions, students who reported more access to

calculators had higher achievement.

FREQUENCY OF CALCULATOR USE IN MATHEMATICS
CLASSES

Students' and teachers' reports on the frequency of calculator usage in
mathematics classes are presented in TABLES 14.6 and 14.7. Within states,

students' and teachers' reports on use as frequently as several times a week

were in considerable agreement. In only three states and one territory did the

percentages differ by at least 10 percent. In California, Minnesota, and New

Hampshire, teachers reported more eighth graders attending public schools

using the calculator than did the students, and in the Virgin Islands, more

students than teachers reported use this frequently.

Across states, however, reports of more frequent calculator use varied

dramatically. At the high end of the continuum, with substantial percentages of

both eighth graders and their teachers reporting frequent use, were Montana (53

percent and 60 percent), Wisconsin (47 and 53 percent), North Dakota (46 and

43 percent), Oregon (46 and 53 percent), Wyoming (46 and 49 percent), Iowa

295-027 0 91 - 12 : QL3
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(40 and 40 percent), Nebraska (38 and 39 percent), and Minnesota (38 and 48

percent). These states also performed relatively well on the assessment. At the

low end of the continuum, with one-fifth or fewer of the eighth graders or
teachers reporting frequent use, were Alabama (19 and 15 percent), Arkansas

(10 and 18 percent), Florida (19 and 21 percent), Hawaii (17 and 11 percent),

Indiana (19 and 13 percent), Louisiana (16 and 13 percent), New Jersey (13
and 9 percent), New York (11 and 6 percent), North Carolina (17 and 15

percent), Pennsylvania (17 and 18 percent), West Virginia (17 and 17 percent),

Guam (14 and 16 percent), and the Virgin Islands (14 and 1 percent). The

low-use states appeared to be concentrated in the Southeast, with another
cluster in the Northeast -- New Jersey, New York, and Pennsylvania. Given
the emphasis placed on calculator usage in the mathematics-education literature,

rather high percentages of public-school eighth graders across the states
reported that they never used calculators in their mathematics classes, although

teachers reported the total absence of calculator use for somewhat fewer
students than did the students. An association between more calculator use and
highes performance was noted within many of the states, particularly in relation
to the teachers' reports.

Students were asked a series of three questions about how often they used

a calculator to work mathematics problems in class, to do problems at home,

and to do problems on tests (see TABLES 14.8 to 14.10). In almost every

state, more than one-third reported almost always using calculators to work

problems in class (from 32 percent in New Hampshire to 55 percent in the

District of Columbia). However, more than one-third of the eighth graders

attending public schools in New Jersey, New York, Pennsylvania, and Rhode

Island reported that they never used a calculator to work problems in class.

Across the states, fewer eighth graders reported almost always using calculators

to do problems at home (from 18 percent in Guam to 36 percent in Wyoming).

A range from 17 percent in NPw Hampshire to 35 percent in the Virgin Islands

reported almost always using calculators on tests, while more than 40 percent

in Indiana, New Hampshire, New Jersey, New York, Oklahoma, Pennsylvania,

and Rhode Island said they never used calculators on tests. Across the three

questions, there were indications within many of the states that the students
reporting using a calculator to do problems more frequently had lower average
proficiency than did those who reported less frequent use.
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STUDENT FACILITY IN CALCULATOR USE

On the basis of their performance on the calculator portions of the assessment,
students were allocated to two groups according to their knowledge of when to

use a calculator and their success in using it when appropriate. More

specifically, the questions in the calculator sections were classified in three

ways: calculator-active (calculator required), calculator-neutral (calculator not

required, but students could choose to use it), and calculator-inactive (solution

neither requires nor suggests use of calculator). Students in the "high group"

used the calculator appropriately (i.e., used it for the calculator-active items and

did not use it for the calculator-inactive items) at least 85 percent of the time

and indicated that they had used the calculator for at least half the calculator-
active items they were presented. Those who did not meet these criteria were

categorized in the "other group."
The results of this analysis are presented in TABLE 14.11 (alphabetically)

and TABLE 14.12 (organized by the percentage of students in the high group).

Except in Guam and the Virgin Islands, where only about one-third of the
eighth graders attending public schools were in the high group, student success

in calculator usage did not vary much across states -- from 40 percent in

Hawaii to 56 percent in North Dakota in the high group, In North Dakota,
Iowa, Montana, Wisconsin, Connecticut, and Wyoming, more than half the

public-school eighth graders were in the high group. Within every state, there

was a clear relationship between facility with a calculator and performance on

the assessment, with the more knowledgeable students having higher

proficiency.

AVAILABILITY OF COMPUTERS

Both public-school administrators and teachers were asked about the

availability of computers for use in mathematics classes. Their reports are

summarized in TABLES 14.13 and 14.14, respectively. According to school
reports, fewer than 27 percent of the eighth graders in public schools had

computers in their mathematics classrooms, except in New Hampshire (36

percent). Teachers generally concurred with the view of school administrators,

and there did not seem to be a systematic pattern to what disagreement there
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was (except for some administrators reporting low availability, where teachers

reported more classrooms with computers).

Public-school administrators reported that substantial proportions of eighth

graders had computers available in laboratories, and that for many of these

students computers were available for use in mathematics classes. Teachers,

however, reported that these computers were difficult to access for use in their

classes. According to teachers, from 24 to 72 percent of the public-school
eighth graders across the states were in mathematics classrooms where

computers were difficult to access. They reported that for another 7 to 63
percent, computers simply were not available. Those states with the fewest
eighth graders having no access to computers in public-school mathematics

classes were Minnesota, Iowa, and the District of Columbia (10 percent or

fewer). Those states with the most eighth graders in mathematics classrooms

without any access to computers were Arkansas, Florida, Idaho, Kentucky,

Louisiana, Texas, Guam and the Virgin Islands (40 percent or more).

There appeared to be little relationship, however, between achievement and
access to computers. It does not seem that students are given more or less
accessibility to computers on any systematic basis related to mathematics
proficiency.

FREQUENCY OF COMPUTER USE IN MATHEMATICS
CLASSROOMS

Both students and teachers were asked about how often computers were used in

mathematics classes. Their responses are presented in TABLES 14.15 and

14.16, respectively. In most states, large percentages of eighth graders

attending public schools reported never using a computer in mathematics class

and their reports were supported in part by their teachers. In the majority of

states, teachers also reported that more than half the eighth graders never used

computers in mathematics class. Students and teachers were in close

agreement about the percentage of students using computers as often as

weekly -- fewer than one-fifth -- and these students tended to have lower

average proficiency.

Similarly, as shown in TABLE 14.17, teachers reported that two-thirds or

more of their eighth graders spent no time each week working with a computer.

For those few states, Illinois, Maryland, New Jersey, and the District of
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Columbia, where at least 20 percent of the students spent at least 30 minutes

each week working with computers, the students tended to have lower

mathematics proficiency than their counterparts who spent less time (except in

the District of Columbia, where performance did not differ by level of

computer use). This may be because even though computers can be effective

tools to engage students and help them solve more complex mathematics tasks,

they are often used for drill and practice."

SUMMARY

The use of technology, particularly computers, did not appear to be prevalent in

eighth-grade public-school classrooms in any of the states. Participating states

in the Southeast reported comparatively low use of calculators in mathematics

classrooms. The Northeastern states also appeared to be lagging behind in

incorporating calculators into mathematics instruction, but may have shown

more computer use than some other areas. Calculator usage was most

extensive in Montana, Wisconsin, North Dakota, Oregon, NiN yarning, Iowa,

Nebraska, and Minnesota, all higher-performing states of those participating in

NAEP's 1990 Trial State Assessment Program. Also, within states, the
apparent tendency was to provide more instruction incorporating calculator

usage for higher-performing students, although lower-performing students

reported using a calculator more frequently to do their mathematics problems in

class and at home.
Compaters simply were not available i:i mathematics classrooms for many

eighth graders attending public schools. Although public-school administrators
reported considerable availability in computer laboratories, teachers tended to

report that computers were difficult to access or not available. In many of the

states participating in the Trial State Assessment Program, the majority of the

eighth graders reported never using a computer in mathematics class.

Mary Male. "Cooperative Learning and Computers in the Elementary and Middle School Math Classroom" in

Cooperative Learning in Mathematics, Neil Davidson, editor (Menlo Park, CA: Addison-Wesley Publishing Company.

1990).
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TABLE 14.1
J

Teachers' Reports About Policy on Calculator Use

Teachers Reports on Permitting the Us* of Calculators hi Mathematics Class

Unrestricted Us*
GRADE 6
PUBLIC SCHOOLS Percent of Students 1 Averaoe Proficiency

NATION
Northeast
Southeast
Central
West

0110123
Aleborma
At Uttnit
Arkansas
C081X1wia
Colorado
Connecticut
Delaware
District 01 Columbia
Florida
01101918

114$11N111

Mats
Views
Iowa
Kentucky
Louisiana
Maryland
Michigan
Oannetata
Monona
'Wake

'elm/ KIIMPsfilre
War Army
New Mexico
New York
North Carolina
North Dakota
Ohio
palm'
Pease
losansylvenia
119109, Wand
Texas
Virginia
West Virgin1a
Wisconsin
Wyoming

0$0/11
Orn isiaries I

Restricted Use

fftroant of Studenis Average Proficiency

18 (3.4)
20(11.8)

6 (3.1)
27 (8.1)
20 (4.9)

.1 (3.4)
*44 (

r 1
281 (4.7)1

283 (7.8)1

82 (3.4)
80(11.8)

64 (3.1)
73 (8.1)
80 (42)

259 (1.5)
287 (3.6)1

254 (3.2)
257 (3.1)
260 (2.7)

7 (15) KM (0.4)1 GS (1.5) 252 (12)
17 (2.3) 261 (4.3) 63 (2.3) 250 (1.4)

9 (1.7) 261 (8.2) 01 (1.7) 230 (1.0)
(30) 208 (32) ea (3.0) 251 (1.0)

30 (2.8) 276 (2.0) 70 (2.8) 263 (1.4)
26 (3.2) 284 (2.8) 74 (3.2) 266 (1.4)
23 (1.1) 274 (1.9) 77 (1.1) 256 (0.9)
38 (1.1) 239 (1.4) 62 (1.1) 22$ (0.7)
12 (1.8) 273 (4.4) 88 (1.6) 254 (1.4)
14 WA) 281 (4.2) 86 (2.1 ) 256 (1.3)
14 tee) 282 (25) 06 (0.6) 250 (0.2)

VS (15) 72 (2.0) 200 (0A)
Se (30) 279 (4.1) 77 (SA) 250 (20)
e12-2) 203 (5.5)1 92 (2.2) 260 (1.3)

20 (2.9) 28111(22) 80 (2.9) 276 (1.2)
12 (12) 266 (22) 88 (1.9) 255 (12)
5 (1.4) 261 (5.6)1 95 (1.4) 24$ (1.3)

19 (2.7) 27$ (4.5) 81 (2.7) 258 (1.7)
26 (3.31 280 (3.2) 74 (3.3) 259 (1.2)

31 (3.1) 214 (2.0) 09 (3A) 272 (12)
92 an 227 (1.4) 88 (2.7) 278 (1.0)
21 (2.2) 284 (2A) 79 (22) 274 (1.1)
21 (IA 281 (1.4) 79 (1.3) 271 (1.0)
11 (1.7) 2111 (5.0) 09 (1.7) 217 (1.3)
18 (0.8) 284 (2.1) 82 (0.8) 255 (0.8)
5 (1.2) 251 (7.1)1 95 (1.2) 281 (1.8)

10 (1.6) 261 (8.0) 90 (1.6) 249 (1.1)
24 (3.3) 283 (1.4) 78 (3.3) 281 (1.6)
15 (2.9) 272 (3.2) 85 (22) 264 (1.3)

(2.3) 273 (4.2)! 00 (ZS) 202 (13)
39 12-11 214 (12) es (27) 20$ (1.4)
13 03) 211 (5.1) V (23) 205 (11)
19 (0.1) 283 (I A) 61 (0.6) 250 (OA)
12 (2.3) 270(4.2)1 Se (25) 254 (1.4)
14 (2.4) 280 (6.3) 86 (2.4) 261 (1.6)
11 (2.0) 2$0 (3.8) 89 (2.0) 253 (0.9)

29 (3.6) 286 (2.3) 71 (3.8) 271 (1.5)

36 (1.3) 279 (1.3) 64 (1.3) 269 (0.8)

30 (3.9) 340 (1.7) 7040.1) 227 (0.1)
i40) 09 (0.0) 219 (0.0)

The standard errors of the estimated iDercentages and proficiencies appear M parentheses. It can be nid with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of tIrth esmriaxe
for the sample. "*Sample size insuffinent to permit rebable.estunate. There were fewer than 62 in ts. ! inttrpret
- the nature of the sample does not allow accurate determination of the variability of this esumated statistic.
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TABLE 14.2 Teachers' Reports About Policy on Calculator Use Organized by Percentage of
Students Permitted Unrestricted Use

GRADE 13
PUBLIC SC14004..S

Teachers' Reports on Permitting the Use of Calculators in Mathematics Class

Unrestricted Use Restricted Use

Percent of Students Average Pniiiciency Percent of Students Average Proficiency

STATIVTURITORIES
District of Columbia 38 (1.1) 239 (1.4) 62 (1.1) 228 (0.7)
Oregon 36 (2.7) 284 (1.8) 64 (2.7) 265 (1.4)
Wyoming 36 (1.3) 279 11.3) 64 (1.3) 269 (0.8)
Montana 32 (2.7) 287 (1.4) 68 (2.7) 278 (1.0)
Minnesota 31 (3.1) 284 (2.0, Se (3.1) 272 (1.2)
CaUbmia 31 (3.0) 288 (3.2) 02 (3.0) 251 (1.8)
Guam 30 (0.8) 240 (1.7) TO OM MI (QS)
Colors** 30 (2A) 270 (2.0) 70 (22) 12133 (1.4)
Wisconsin 29 (3.0) MO (2.3) 71 (SA) 271 OA
Idaho 28 (2.0) 278 (1.5) 72 (2.0) 2e9 (0.9)
Connecticut 26 (3.2) 284 (2.8) 74 (3.2) 266 (1.4)
Michigan 26 (3.3) 280 (3.2) 74 (3.3) 259 (1.2)
North Dakota 24 (3.3) 283 (1.4) 76 (3.3) 281 (1.6)
Illinois 23 (3.6) 270 (4.1) 77 (3.6) 259 (2.0)
Delaware 23 (1.1) 274 (1.R) 77 (1.1) 250 (Oa)
Nobranka ,1 (22) 284 (2.1) 79 (2.2) 274 (1.1)
Now Hampshire 31 (13) 201 (1.4) 72 (1.3) 271 (LO)
40wa 20 (2.2) 2110 (2.2) SO (2.9) 278 (142)
Maryland 19 (2.7) 278 (4.5) 91 (2.7) 258 (12)
Rhode Island 19 (0.8) 263 (1.8) 81 (0.8) 259 (0.6)
New Mexico 18 (0.8) 264 (2.1) 82 (0.8) 255 (0.8)
Arizona 17 (2.3) 261 (4.3) 83 (2.3) 259 (1.4)
Ohlo 15 (2.9) 272 (3.2) 85 (2.9) 264 (1.3)
Hawaii 14 (0.6) 262 (2.5) 86 (0.6) 250 (0.8)
Ganigis 14 (IA) 202 (4.2) Oe (2.1) ZS (1.3)
walnut 14 (24) 200 (0.3) AO (3A) 201 (1.8)
oannsylvanla 13 (2.7) 281 (5.1) la (2.7) 26$ (1.0)
Witvicky 12 0.0y 200 (2.2) IS (1.2)
Texas 12 OA 270 (4.2)1 99 OM 264414 ,

Florida 12 (1.6) 273 (4.4) 88 (1.8) 254 (1.4)
West Virginia 11 (2.0) 280 (3.8) 89 (2.0) 253 (0.9)
New Jersey 11 (1.7) 288 (5.0) 89 (1.7) 267 (1.3)
Oklahoma 10 (2.3) 275 (4.2)1 90 (2.3) 282 (1.3)
North Carolina 10 (1.6) 261 (6.0) 90 (1.8) 249(1.1)
Arkansas 2 (1.7) 201 (el) ,91 (V)
Wawa 8 (2.2) 26$ (5.511 12 (2.2)
Maws 7 (1S) 20 (6.4)1 93 (1S) 452 042)
toutalana $ (14) 201 15.8)1 SG (1.4) : 245(12)
New York 5 (1.2) 251 (7.1)1 85 (1.2) 261 (1.6)
Virgin Islands 1 (0.0) *** ( ) 09 (0.0) 219 (0.6)

The standard errors of the estimated percentages and proficiencies appe:ar in parentheses. It can be said with 95 pec;cent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors f the estimate
for the sample. -.6"Sample size insufficient to permit reliable estimate. There were fewer than 62 students. !Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.

3
1990 NAEP TRIAL STATE ASSESSMENT PAGE 333



TABLE 14.3 Teachers' Reports on Permitting the Use of Calculators on Tests and
Availability of School-Owned Calculators

GRADE 8
PUBLIC SCHOOLe

Teadiers' Reports on Permitting the Use of
Calculators on Mathematics Teats

Teachers Reports on Students' Access to
School-Owned Calculators

Yes No YU

Percent ofFAverage
Students Proficiency

No

Percent of Average
Students PnAciency

Percent of rIvarago
Students Proficiency

Percent of
Students

Average
Proficiency

NATION 33 (4S) 271 (2.7) 67 (4.5) 258 (1.7) 56 (4.6) 262 (2.2) 44 (4.6) 263 (2.4)
Northeast 14 (92) 4" (444) 86 (9.2) 268 (3,5) 28 (8.2) 263 (9.4)1 72 (8.2) 272 (2.8)
Southeast 15 (8.1) 254 (5.0)1 85 (8.1) 256 (3.7) 56(11.8) 258 (4.9)1 44(11.8) 252 (5.8)1
Central 44 (7.9) 274 (2.9) 56 (7.9) 255 (3.8) 55 (8.2) 265 (4.7) 45 (82) 281 (4.7)1
West 48 (8.8) 274 (4.6)1 52 (8.8) 255 (2.5) 72 (7.4) 264 (3.6) 28 (7.4) 287 (3.9)1

STAIIN
Mama 21 (5) 25740) 79 (35) 232 (13) 40 (5.2) 255 (23) 60 45.2) 252 (1.5)
him* 22 (21) 494 (3.4) 78 (2.8) 258 (12) 60 (3.2) 237 (13) 40 (p2) 213 (13)
Manus 13 (I.9) 2*(3.1) 67 (1.9) 255 (1.0) 35 (4.1) 259 (13) OS (4.1) .255 (13)
Calibrola SO (39) 233 (2.8) 50 (3.9) 250 (2.0) $3 (2.9) 258 (1.5) 17 (2.9) 284 (4.1)
Colorado 45 (2.9) 273 (1A) 55 (2.9) 261 (1.6) 62 (4.0) 266 (1.4) 38 (4.0) 268 (2.0)
Connecticut 43 (3.3) 279 (2.3) 57 (3.3) 264 (1.7) 89 (2.3) 272 (1.1) 11 (2.3) 258 (4.5)1
Delaware 33 (1.4) 265 (1.4) 67 (1.4) 259 (1.0) 66 (0.9) 259 (1.0) 34 (0.9) 265 (1.5)
District ot Columbia 49 (0.8) 235 (1.4) 51 (0.8) 229 (0.8) 75 (0.8) 232 (0.9) 25 (0.8) 232 (1.3)
Florida 23 (2.6) 267 (2.9) 77 (2.6) 253 (1.4) 59 (43) 257 (1.8) 41 (4.5) 255 (2.2)
Georgia 33, (33) 2* (2.4) 70 (3.0) 253 (IA) 50 (4.1) 258 (13) 31 (4.1) 255 (2.7)
Hovel 15 giA ye (2) es (0.8) 348 (0.11) 49 (02) 253 (0.9) Si 143) 030(1.0)
klitio 30 (14) 275 MI 70 (14) 270 (03) 60 (2.0) 270 (1.2) ,so oto) 21$ (1.1)
ilinols 36 (43) , 271 (3.5) 01 (43) 257 (2.1) 70 (3.5) 240 (2.4) 30 (8.S) 211* CU)
beans 15 (22) 273 (3) 65 (23) 287 (13) 83 (43) wit (1.5) 37 (43) 2111 (24
Iowa 42 (4.3) 280 (1.7) 58 (4.3) 277 (1.5) 67 (4.3) 276 (1.3) 33 (4.3) 281 (23)
Kentucky 20 (2.0) 261 (24) 80 (2.0) 255 (1.3) 40 (4.0) 255 (1.5) 60 (4.0) 258 (1.7)
Louisiana 16 (3.0) 253 (3.3) 84 (3.0) 244 (14) 29 (4.0) 248 (2.9) 71 (4.0) 245 (1$)
Maryland 30 (3.3) 274 (2.8) 70 (3.3) 256 (2.0) 77 (2.6) 265 (1.9) 23 (2.6) 249 (4.1)
Michigan 37 (3.6) 273 (2.3) 63 (3.6) 259 (1.4) 67 (4.2) 265 (1.6) 33 (4.2) 262 (2.4)
iiiirinamitit 47 (32) 240 (13) 53 (39) 273 (IA) 64 (4.4) 277 (1.5) 42 (44) WI 5 OA
Manton 67 (3.1) 2113 (IA) 43 (3,1) 223 (1.4) 62 (2.9) 280 (1.1) * (2.9) 243 (13)
Nam** 31 (2.2) 279 (IA) ft (23) 05 (1.3) 40 (3.3) 9t75 (1.1) 51 (33) ;770.5)
Now 1440,4110,
tiNW *Mal,

so (IA)
14 42.1)

277 (1.1)' 02 (144)
287 (32) 80 (2.1)

.
270 (12) SO (00)
286 (IA) 56 (4.3)

273 110) 21 10.3)
270 (13) 45 (4.3)

' ea OA
,, 281,(22)

New Mexico 20 (1.1) 259 (1.7) 80 (1.1) 256 (0.9) 56 (1.1) 259 (1.0) 44 (1.1) 254 (1.3)
New York 12 (2.5) 255 (4.3) 88 (2.5) 261 (1.7) 37 (4.3) 267 (2.1) 63 (4.3) 257 (2.1)
North Carolina 18 (2.3) 262 (3.4) 82 (2.3) 24.8 (11) 81 (3.2) 252 (1.2) 19 (3.2) 243 (3.0)
North Dakota 39 (3.4) 279 (2.2) 61 (3.4) 283 (1.4) 37 (2.6) 260 (2.1) 63 (2.6) 283 (1.5)
Ohio 33 (4.3) 269 (3.3) 67 (4.3) 264 (1.6) 01 (4.3) 283 (13) 39 (4.3) 269 (2.1)
Oklahoma IS OA) 272 (Set OS (10) 282 (14) le (4.3) 264 (2.1) 07 (4,3) ,' at (13)
Oregon 43) 40414 - 4...0.3) Ms (12) ,:r02 (3.1) 471 (1.3) II* 133) ling3.0)
'00$6sylvanla

...$,S.

; `ior au , 214 (13) l, 54 (40) :. Stf(tS) '.,:', :41: ( , 0 (1.7)
101$90 NSW a Y 3i1L 'zit Os) sa (1 .1) ' '282 (13) 48 OA

22 ISIS) nH (14 , 71 (an 258 (I.5) . 20 IV) ' WitS)
Vi rginia 27 (2.7) 277 (3.7) 73 (2.7) 258 (1.5) 72 (3.7) 266 (1.8) 28 (3.7) 255 (3.8)
West Virginia 20 (23) 267 (3.2) 80 (23) 254 (0.9) 45 (4.4) 258 (1.4) SS (4.4) 255 (1.3)
Wisconsi n 50 (4.6) 279 (1.9) 50 (4.6) 272 (2.2) 65 (4.3) 274 (1.7) 35 (4.3) 277 (1.7)
Wywil ng 49 (1.8) 274 (1.1) 51 (1.8) 272 (1.0) 73 (1.5) 271 (0.7) 27 (14) 276 (1.4)

,

9 (OA)
3 100)

'4 '.4) 91 (OA)
4***1 10' 100)

231 (0.7), 10 402)
4414 (02) 25 11.0)

237 (12) 3440.7)
.

223 41.2) i low ,

The standard errors of the estimated ittercentages and proficiencies appear in panintlieses. It can be said with 95 percem certainty
that for each population of intcrest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. "Sample size insufficient to permit reliable estimate. Then were fewer than 62 students. I Interpret with caution
- the nature of the sample does not allow aocurate determination of the variability of this estimated statistic.
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TABLE 14.4 Teachers' Reports oo Permitting the Use of Calculators on Tests and
Availability of School-Owned Calculators Organized by Percentage of Students

Permitted to Use Calculators on Mathematics Tests

GRADE 8
PUBLIC SCHOOLS

Teachers Reports on Permitting the Use of
Calculators on Mathematics Teets

Teachers' Reports on Students' Access to
School-Owed Calculators

Yes No Yes No

Percent of
Students

Average
Proficiency

Percent of
Students

-
Average

Prodclency
Percent of
Students

Awrag
Pro6cliuncy

Permit of
Students

Average
Proficiency

etatElvit 4 *item iES

Montana 57 (3.1) 283 (1.1) 43 (3.1) 278 (1.4) 62 (2.9) 280 (1.1) 38 (2.9) 283 (1.3)

Oregon 53 (3.3) 277 (1.7) 47 (3.3) 265 (11) 82 (3.1) 271 (1.3) 18 (3.1) 277 (3.0)

California , 50 (3.9) 263 (2.6) 50 (3.9) 250 (2.0) 83 (2.9) 256 (1 .5) 17 (2.9) 258 (4.1)

Wi sconsin 50 (4.6) 279 (1.9) 50 (4.6) 271 I2 P) 65 (4.3) 274 (1.7) 35 (4.3) 277 (1.7)

Wyoming 49 (1.8) 274 (1.1) 51 (14) 272 (1A) 73 (14) 271 (3.7) 27 (IS) 270 (1.4)

Oistrict of Columbia 49 (0.8) 235 (1.4) 51 (OA) 228 (0S) 73 (0.8) 232 (0.9) 75 (0.8) 232 (1.3)

Minnesota 47 4.9) 2.0 (1A) 53 (SA) 273 (14) 58 (44) MI (15) 42 (4.4) 276 (1.5)

Colorado 45 (2.9) 273 (1.4) 55 (2A) 251 (1.15) $2 (4.0) 208 (144) 38 (4.0) 2801 (2.0)

Connectke* 43 (43.3) 279 (23) 57 (13) 264 (1.7) 89 (2.3) 272 (1.1) 11 (2.3) 258 (43)1

Iowa 42 (4.3) 280 (1.7) 58 (4.3) 277 (1.5) 67 (4.3) 276 (1.3) 33 (4.3) 281 (24)

North Dakota 39 (3.4) 279 (2.2) 61 (3.4) 283 (1.4) 37 (2.8) 280 (2.1) 83 (2.6) 283 (1.5)

New Hampshire 38 (1.4) 277 (1.1) 62 (1.4) 270 (12) 69 (0.9) 273 (1.0) 31 (0.9) 272 (1.5)

Michigan 37 (3.6) 273 (2.3) 63 (3.8) 259 (1.4) 87 (4.2) 265 (1.8) 33 (4.2) 262 (2.4)

Nebraska 36 (2.3) 279 (1.4) 64 (2.3) 275 (1.3) 49 (3.3) 275 (1.1) 51 (3.3) 277 (1.5)

HMOs 36 (4,3) 271 MO 84 (4.3) 201 (2-1) 70 43.3) 210 (24) 00 OA 288 (20)

ONa 33 (4.3) 289 tam to (43) 264 (1.0) 01 (42) 283 (1.7) 39 (43) 909 (2.1)

Dalireare 33 (14) 205 (1.4) 87 (14) 259 (1.0) 18 (09) 250 (1.0) 34 (0.9) 205 (1.5)

Georgia 30 (3.0) 288 (2.4) 70 (3.0) 253 (1.5) 49 (44) 258 (13) Si (4.1) 255 (2.7)

Maryland 30 (3.3) 274 (ZS) 70 (3.3) 258 (2.0) 77 (23) 285 (1.9) 23 (2.8) 349 (4.1)

Idaho 30 (1.4) 275 (1.2) 70 (1.4) 270 (0.8) 50 (2.0) 270 (1.2) 50 (2.0) 273 (1.1)

Virginia 27 12.7) 277 (3.7) 73 (2,7) 258 (1.5) 72 (3.7) 286 (1.8) 28 (3.7) 255 (3.6)

Florida 23 (2.8) 267 (2.9) 77 (2.8) 253 (1.4) 59 (4.5) 257 (1.8) 41 (44) 255 (2.2)

Rhode island 23 (0.8) 268 (1.6) 77 (0,8) 258 (0.6) 52 (1.1) 262 (1.0) 48 (1.1) 258 (0.8)

Texas 22 (3.6) 268 (3.0) 78 (3.6) 252 (1.5) 71 (3.7) 258 (1.5) 29 (3.7) 249 (2.5)

Arizona 22 OA 264 (3.4) 78 (2.8) 258 (1.2) SD (33) 257 (1.8) 40 (32) 263(16)

Alabama 21 (65) 257 (3.0) 79 (1.5) 252 (1.3) 40 (52) 255 (2.3) OD (5.2) 252 (15)

Met VirOnia 20 (219) 287 (3.2) SO (2.9) 254 (0.9) 45 (4.4) 2514 (1,4) 55 (4.4) 255 (13)

Kentucky 20 (2.0) 281 (20) 80 (20) 255 (1.3) 40 (40) 205 (15) 83 (4.0) 258 (12)

New Wade* 20 (1.1) 259 (1.7) 110 (1.1) 250 (3.2) 58 (1.1) 259(1.0) 44 (1.1) 254 (1.3)

Pennsylvania 20 (32) 280 (3.1) 80 (3.2) 264 (1.8) Si (4.0) 267 (2.3) 48 (4.0) 267 (1.7)

North Carolina 18 (2.3) 262 (3.4) 82 (2.3) 248 (1.1) 81 (32) 252 (1.2) 19 (32) 243 (3.0)

Louisiana 16 (3.0) 253 (3.3) 84 (3.0) 244 (1.5) 29 (4.0) 248 (2.9) 71 (4.0) 245 (13)

Oklahoma 15 (3.0) 272 (3.5)I 85 (3.0) 262 (1.4) 33 (4.3) 264 (2.1) 87 (4,3) 263 (1.5)

Indiana 15 (2.7) 273 (3.1) 85 (2.7) 267 (1.3) 83 (4.3) 267 (1.5) 37 (4.3) 268 (2.0)

Hawaii 15 (0.8) 272 (2.t) 35 (0.8) 248 (04) 49 (0.9) 253 (0.1) 51 (DA) 250 (1.0)

New Jersey 14 (2.1) 287 (IV) SS (2.1) 208 (1.4) 55 (43) 27$ (1.8) 45 (4.3) 281 (2.2)

Arkansas 13 (1.9) 205 (2.1) 67 (1.9) 2S5 (1.0) 35 (4.1) 250 (II) 05 (4,1) 255 (13)

Now York 12 (23) 256 (4.3) SS (2.5) 281 (1.7) 37 (4.3) 287 (2.1) 83 (4.3) 257 (2.1)

Guam 9 (0.4) 233 (1.4) 91 (0.4) 231 (0.7) 18 (0.7) 237 (2.2) 84 (0.7) 230

Virgin Islands 3 (0.0) "'" (m) 97 (0.0) 218 (04) 25 (1.0) 223 (1.2) 75 (1.0) 218 (0.6)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the cample. -***Sample size insufficient to permit reliable estimate. There wer%. fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated gtatinie.
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270
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(0.9)
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52 (1.3)
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TABLE 14.6 I Students' Reports on the Frequency of Calculator Use in Mathematics Class

GRADE 3
PUBLIC SCHOOLS

At Least Several Times a Week Weeidy or Lass Never

Poroent of
Students

I

Average
Proficiency

Percent of
Students

_

Average
Proficiency

Percent of
Students

-,

Average
Proficiency

NATIO* 28 (2.7) 267 (2.2) 33 (1.7) 263 (2.1) 39 (3.1) 257 (1.4)

Northeast 17 (6.1) 269(12.7)1 25 (2.7) 273 (4.1) 58 (7.3) 268 (3.2)

southeast 20 (3.8) 253 (4.7) 32 (3.8) 257 (4.6) 47 (6.7) 250 (2.7)

Central 37 (5.7) 272 (2.3) 36 (3.7) 264 (4.0) 27 (4.1) 258 (3.8)

West 34 (5.6) 268 (3,5) 36 (3.8) 263 (3.5) 30 (5.9) 253 (2.1)

STATES
Alstarna 19 (2.0) 252 (2.3) 21 (2.0) 254 (2.2) 53 (3.2) 251 (1.8)

Minna 22 (1.9) 263 (24) 33 (1.6) 259 (1.8) 46 (2.0) 259 (1.2)

Aftansits 20 (2.A) 258 (2.4) Si (2.3) 259 (1.4) 49 (32) 254 (1.2)

Cailtrynts 32 (2.5) 265 (2.2) 33 (1.9) 250 (1.4) SO (2.3) 243 (1.5)

Colorado 39 (2.4) 273 (1.4) 34 (2.2) 264 (1,5) 26 (2.0) 263 (1.8)

Connecticut 27 (2,1) 275 (2.2) 46 (1.8) 271 (1.5) 27 (1.9) 263 (1.9)

Delaware 27 (1.0) 261 (1.5) 34 (1.0) 260 (1.1) 39 (0.8) 261 (1.0)

District of Columbia 38 (0.9) 227 (0.9) 35 (0.9) 235 (1.6) 27 (0.8) 230 (1,5)

Florida 12 (1.8) 252 (2.5) 30 (1.5) 257 (2.0) 51 (25) 253 (1.4)

Getorgia 30 (2.3) 245 (1.3) 3? (2.0) 250 (1.3) 34 42.5) 253 (1i)

Hawaii 17 (0.7) 254 (2.0) 23 (0.7) 252 (1.2) 545 (0.8) 250 (0.9)

kieli0 35 (1.2) 904 (1.2) 27 (1.0) 289 (1.2) 35 OM 271 (1.1)

Winds 35 (3.2) 287 (24) 35 (24) 281 (2.3) 30 (2.13) 252 (12)

Mare 49 (2.1) 285 (2.0) 37 (1.9) OS (1.7) 44 (2.1) 287 (1.3)

Iowa 40 (3.0) 278 (1.4) 37 (2.2) 278 (1.6) 22 (2.2) 279 (1.7)

Kentucky 20 (2,0) 257 (2.1) 30 (2.1) 256 (1.7) 50 (2,5) 257 (1.4)

Louisiana 16 (2.1) 246 (2.4) 28 (2.0) 250 (1.8) 56 (2.9) 244 (1.7)

Maryland 22 (1.9) 269 (2,3) 34 (1.8) 262 (1.8) 44 (23) 255 (2.2)

Michigan 33 (3.0) 271 (1.4) 22 (2.0) 264 (1.5) 38 (2.9) 259 (1.7)

Minnesota 33 (3.1) 280 (1.3) 38 (2A) 276 (1.2) 28 (22) 271 (1.4)

liktilitna 53 (2.0) 283 (1.1) 27 (1.0) 215 (1.3) 20 (1.7) 276 (2.2)

aistaraska $3 (2.1) 279 (14) 32 (1.2) 278 (1.2) 29 OM 270 (1.11)

Noe Hamostire 27 (1.0) 277 (1.3) 39 (1.2) 274 (1.3) 34 (1.0) 270 (1.?)

flaw Jersey 13 (12) 272 (2.9) 52 (2.1) 276 (1.8) 65 (2.4) 288 (1.4)

New Mexico 20 (1.0) 259 :1.8) 33 (1.1) 258 (1.0) 47 (1.1) 254 (12)

New York 11 (1.6) 260 (3.9) 27 (1.9) 265 (2.1) 62 (2.3) 260 (1.4)

North Carolina 17 (1.4) 251 (2.6) 40 (2.0) 253 (1.4) 44 (2.7) 247 (1,4)

North Dakota 46 (2.2) 280 (1.7) 26 (1.9) 284 (2.1) 27 (2.1) 280 (1.5)

Ohio 28 (2.7) 267 (2.1) 34 (1.9) 261 (1.7) 39 (2,3) 264 (1.6)

Oklahoma 24 (2.4) 286 (2.3) 27 (14) 281 (1.8) 50 (2-8) 282 (1.4)

Oregon 45 (26) 27$ (1.4) 33 (14) 267 (1.3) 18 (15) 282 (2.)

Pennsylvania 17 (2.2) 236 (24) 31 (1.7) 270 (1.8) 52 (2.6) 266 (2.1)

Rhode island it (0.6) 261 (1.0) 26 (04) 243 (1.4) 55 (0.6) 264 AA?)

Texas 23 (2.6) 26$ (2.1) 37 (2.2) 261 (1.3) 40 (2.9) 249 (1.3)

Virginia 24 (2.0) 274 (3.1) 35 (1.5) 266 (1.7) 41 (2.4) 256 (2,1)

West Virginia 17 (2.2) 258 (2.9) 29 (1.8) 258 (1.4) 53 (2.8) 254 (1.0)

Wisconsin 47 (3.5) 277 (1.6) 32 (2.1). 276 (1.7) 21 (2.4) 267 (1.9)

Wyoming
iiininVita
alIPM

48 (1.0)

14 (6.6)

274 (0.8)

231 (2.2)

28 (08)

22 (1.1)

269 (1.1)

241 (1.3)

26 (1.0)

05 (1.2)

272 (1.2)

224 (1.0)

Wain Iskintik" 14 (0,9) 210 (2.1) a (1.3) 224 (0.9) 81 (1.5) 217 (0.3)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interim, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. I. Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this

estimated statistic.

3fil)
1990 NAEP TRIAL STATE ASSESSMENT PAGE 337



TABLE 14.7 Teachers' Reports on the Frequency of Calculator Use in Mathematics Clam

At Least Several Times a Week Weekly or Last Haver

GRADE 5
PUSUC SCHOOLS

Percent of
Students

Average
Proficiency

Percent of
Students

Average
ProAciancy

Permit of
Students

-1

Average
ProadencY

MAMA 27 (45) 274 (3.2) 55 (4.8) 259 (2.2) 18 (4.0) 258 (33)i
Northeast 16(10.8) "*" (***) 48(11.0) MS (5.5)1 35(13.3) 270 (4.3)1
Southeast 16 (7.7) 26301.811 62(10.3) 258 (4.0) 22 (9.1) 248 (7.4)1
Central 37 (9.3) 275 (4.8)I 47 (8.1) 255 (4.8) 16 (7.3) 200 (9.1)9
West 31 (7.7) 275 (5.1)1 60 (9.2) 259 (4.1) 9 (4.3) 256 (4.7)1

*TATO
Alabota 15 (3.1) NO (3.3)1 45 (4-1) 250 (2.0) 40 (4,2)
Ar1101111 22 (2.4) 222 (33) 47 (2.9) 251 (12) $1 (29) ea (2.0)
Manias 111 (24) 250 01.4) 47 (49) 257 (1.5) $5 KM 255 (2.0)
Calikorda 4$ OA 3117 (2,5) 49 (3.1) so (la) 4 (là) US (1122
Colorado 46 (3.2) 273 (1.4) 42 (3.2) 261 (1S) 12 (25) 264 (4.1)1
Connecticut 36 (4.0) 277 (23) 58 (3.8) 267 (1.7) 8 (1.4) 269 (4.3)
Delaware 28 1.0) 267 (1.5) 47 (1.1) 257 (1.1) 26 (0.7) 261 (1.5)
Dstrict ot Columbia 40 (01) 230 (1.1) 51 (0.8) 232 (1.2) 9 (0.6) 241 (2.0)
Florida 21 (2.6) 264 (3.8) 53 (2.9) 255 (1.6) 26 (2.4) 252 (2.4)
Geniis 31 (33) 295 (1.9) 50 ($.9) WI (2.1) 10 ($.2) 349 (3.4)
Howell 11 pm am (2.23 41 (01) Ige (12) MI Om 3* (1.19
IMMO a* (1.2) 20$ 11.74 $7 (29) SO (14) , $$ (2.l)

'OM
272 (0)

*Inds 16 (4S) 273 ($.0) 60 (3.1) 2515 (25) it es OM
mains Is (2.0) VS MO 9/1 (32) 216 (1.7) 20 (12) fiet (1.2)
Iowa 40 (4.1) 271 (1.8) 52 (41) 278 (1.6) 9 (2.7) 276 (42)1
Kentucky 19 (2.6) 262 (2.9) 44 (3.9) 253 (1.7) 37 (4.1) 257 (22)
Louisiana 13 (2.9) 246 (3.4)1 44 (4.6) 248 (2.0) 43 (4.1) 243 (2.3)
Maryland 25 (2.5) 276 (23) 57 (3.6) 257 (22) 18 (2.5) 252 (3.1)
Michigan 34 (3.5) 275 (1.7) 48 (3.1) 259 (2.1) 18 (2.9) 257 (2.7)
411nnerats 41 (4.2) MO (1.4) 42 (4A) 272 (19) 10 (2.7) 27$ (2.01
100ntans
tfabrafial

$0 PA
SO (2a)

:.,214, (10)
'211? (1,1)

31 (20)
20 PM

979 (19)
, -27$ OM

9 09)
ti PA

21114th
27$(A)

Wow Itingehlre * (1,5) 272 (13) 74 OA 20 (IS) 12 0* '274 425:
tiim Amoy 9 (1.11) 215 (44)1 51 A% 271 .120) 40 (3i) . , 223 (ZO)
New Mexico 19 (1.1) 263 (2.1) 54 (1.3) 256 (1.2) 27 (1.3) 254 (1.3)
New York 5 (1.8) 260 (6.4)1 45 (3,5) 265 (13) 49 (3.8) 256 (2.7)
North Carolina 15 (2.1) 258 (3.6) OS (3.0) 250 (15) 19 (2.9) 245 (3.0)
North Dakota 43 (3.0) 282 (2.0) 35 (3.5) 282 (2.4) 22 (3.0) 282 (13)
Ohio 25 (3.8) 267 (2.8) 54 (4.1) 264 (1.7) 21 (3.3) 206 (3.1)
Cidaltdma 17 OM , 270 (22)1 4$ OM , Os (1r7) 00 WO 330 (2,0)
ammo :53 (33) 277,(15) ,41 (3A) ,2I0 it*, 1441
#anosytvania JO 'OM OA OM , .48 439) lea . , ttlil
Rhode Wed '17 41) *Of 011 33 (1.0) ,*2,(14) . it*
Texas le (1S) 227 p.m 31 (3.4) 2511(15) 144 (3.1)
Virglnla 23 (2.6) 280 (3.9) SO (3.2) 259 (1.6) 27 (35) 257 (23)
West Virginia 17 (3.0) 263 (32) 46 (3.7) 257 (1.4) 37 (3.6) 253 (1.6)
Wisconsin 53 (4.3) 280 (1.a) 38 (4.2) 270 (2,1) 9 (2.5) 208 (23)1
Wyomlng 49 (1.6) 274 (1.0) 34 (1.2) 270 (15) 17 (12) 273 (1.3)

11111111141111.
atosta OA $0 (0I) ti - i
*gin Wends 't"411 52 (c) Its t

The standard errors of the estimated iaercentages and proficiencies appear in prenthes. It can be said with 95 pei;cent certainty
that for each population of' intertst, the value for the whole population is plus or minus two standard errors f the estimate
for the sample **Sample size insufficient to permit reliable estimate. There were fewer than 62 students. Interpret wIth caution
- the nature of the sample does not allow ACCUrate determination of the variability of this estimated statistic.
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TABLE 14.8 Students' Reports on the Frequency with Whkh They Use Calculators to Work
Problems in Mathematics Class

Almost Alurays Sometimes Never

GRADE S
PUSUC SCHOOLS

Percent of
Students

Average
PiruSciency

Percent ot
Students

Average
Pniflciency

Percent ot 1 Average
Students Proficiency

NATIO* 48 (1.5) 254 (1.5) 29 (13) 267 (2.6) 23 (1.9) 272 (1.4)

Northeast 40 (4.0) 255 (3.9) 21 (4.1) 273 (7.4)! 39 (6.0) 282 (2.2)

Southeast 46 (3.0) 243 (2.8) 28 (2.9) 257 (4.3) 26 (4.0) 266 (3.1)

Central 51 (3.8) 260 (2.8) 32 (3.5) 270 (5.1) 18 (3.6) 270 (4.1)1

West 53 (2.1) 255 (2.6) 33 (2.4) 289 (4.2) 14 (2.4) 265 (3.0)

SUM
Alabama 47 (1.3) 343 (1.3) 22 (13) 2S6 (2.5) 30 (2.0) 246 p.m.

Arizona 44 (1.0) 252 (1.3) 27 (1.1) 250 (1.9) 27 (1.2) 274 (1.3)

Arkansas SO (1.1) 247 (tO) 25 (1A) 241 (1.9) 23 (1.0) 2419 PS)

Calikents 46 (1.4) 250 (13) 15 (1.5) 241 (1.7) 19 (1.6) 284 03)

Colorado 49 (1.4) 262 (1.2) 33 (..2) 269(1.2i 18 (1.3) 277 (1.7)

Connecticut 38 (1.4) 260 (1.7) 41 (1.3) 273 (1.4) ki (1.6) 201 (1.8)

Delaware 45 (0.9) 250 (1.1) 29 (0.9) 264 (1.7) 28 (0.8) 275 (1.4)

District of Columbia 55 (0.P) 224 (0.9) 31 (0.8) 235 (1.4) 14 (0.6) 248 (1.8)

Florida 49 (1.2) 246 (1.4) 25 (1.2) 257 (2.0) 26 (1.5) 271 (1.6)

Georgia Si (1.4) 252 (1.6) 30 (1.4) 263 (1.7) 15 (14) 270 (42)

tignaell 39 (0.9) 942 (02) 31 (N) 244 (1.3) 31 (09) X70 (1.2)

Maim 43 (1.1) WC (iZ) 20 (0g) 02 (44) 27 (112) 279 (1.3)

Maris 49 (1.8) 263 (2i) 13 (1.6) 266(2.3) 19 (13) 944 OM

Indians 30 (12) 257 (1.2) 29 t1.5) 240 (1.5) 32 OM
Iowa 44 (1.7) 271 (1.3) 38 (1.7) 281 (1.8) 20 (1.7) 288 (1.5)

Kentucky 43 (1.3) 247 (1.4) 28 (13) 256 (2.2) 30 (1.4) 270 (1.4)

Louisiana 48 (1.3) 237 (1.3) 21 (1,5) 250 (1.8) 31 (2.0) 257 (2.0)

Maryland 47 (1.4) 249 (1.5) 27 (1.3) 267 (2.2) 26 (1.7) 275 (2.0)

Michigan 47 (1.8) 258 (1.4) 29 (1.4) 267 (1.6) 25 (1.9) 273 (1.9)

Minnesota 43 (1.5) 2M) (12) 3$ (1.4) 279 (1.4) 20 (1.6) 246 (1.2)

Montane 4$ (12) 277 (02) 34 (14) 213 (1 A) 19 (1 .1) 2146 41)

tiebralics 44 (1.3) 270 (1,2) SS (13) NO (t5) 21 (12) 211341.4)

New itsamsiSte 32 (1.3) 2411 (1.2) 34 (14) 274 (1 A) 30 (1.1) 01 (14)

New Jaw 17 (13) 256 (1.5) 28 (1.7) 774 (13) 18 (12)

New Mexico 44 (1.2) 248 (1.0) 29 (0.9) 258 (1.1) 27 (1.1) 268 (1.5)

New York 40 (12) 247 (1.6) 22 (1.5) 259 (2.3) 38 (i.a) 277 (1.8)

North Carolina 45 (1.2) 238 (1.0) 29 (1.5) 257 (1.7) 26 (1.8) 283 (1.5)

North Dakota 48 (1.8) 277 (1.5) 32 (1.7) 282 (1.7) 23 (1.6) 288 (1.4)

Ohio 45 (1,5) 255 (1.3) 28 (12) 266 (1.9) 27 (1.7) 275 (1.4)

Oklahoma 44 (14) 254 (4.I) 2$ (1,3) 246 (4.7) 31 (12) 02
43(1.3) 247 44.2) 41 (14) .273 (1.3) 13 (12) ,

Pamayivania , 41 ($A) 254142) 23 (12) VS t2A) 36 (12) '

Anode island 30 (1ft) 1137 (0.9) 20 (04) 241 (IA) 24 (f19). 03
Texim : 31 (1.4) 951 (1A) 29 (1.4) .20(1.4) 19 (1.7) NI NS)
Virginia 45 (1.2) 253 (1.5) 28 (1.3) 274 (2.4) 27 (1.8) 273 (2.2)

West Virginia 47 (1.1) 249 (1.1) 25 (1,4) 257 (2.0) 28 (1.6) 286 (1.3)

Wisconsin 49 (1.9) 269 (14) 35 (1.5) 278 (1.7) 18 (1.8) 283 (14)

Wyoming 52 (1.0) 269 (0.8) 31 (1.0) 271 (1.1) 18 (0.8) 232 (1.3)

,

. ,
.2)
AI

0141
tit'

ft? OM
'fis 0,4).

225A11.44

213#1.7)
.ra 4,i2)
.21 (1.0)

z3tft.)
.

The standard errors of the estimated percentages and proficiencies appear in parentheses, It cm be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate

for the sample ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 14.11 I Students' Understanding of When to Use a Calculator

GRADE 8
PUBLIC SCHOOLS

HO Grow Other Ora*

Percant Average Proficiency Percent 1 Average Proficiency

NATION 42 (1.3) 272 (1.6) 58 (1.3) 255 (1.5)
Northeast 44 (2.5) 279 (3.8) 56 (23) 263 (2.9)
Southeast 42 (2.4) 264 (2.9) 58 (2.4) 247 (2.6)
Central 46 (1.8) 272 (3.4) 54 (1.8) no (2.7)
West 38 (2.6) 273 (2.7) 82 (2.6) 253 (2.8)

*TANIS
Alabama 43 (12) 253 (14) 54 (t2) 247 (19)
AriSene 44 (12) 233 (1A) 511 (12) 253(14)
Artiness 45 (1.1) 202 (1.2) ss (1.1) 250 (1.2)
Caidernia 43 (1.1) 935 (1.7) 57 (1.1) 248 (1.3)
Colorado 49 (1.1) 274 (1.2) 51 (1.1) 261 (1.3)
Connecticut 51 (0.9) 277 (1.4) 49 (0.9) 263 (1.1)
Delaware 47 (1.5) 270 (1.4) 53 (1.5) 2S3 (1.5)
District of Columbia 39 (1.4) 240(2.1) 61 (1.4) 225 (0.9)
Florida 43 (1.2) 263 (15) 57 (12) 249 (1.5)
Glargla 46 (1.1) 205 (1 .4) 54 (1.1) 262 (1.8)
liasell 40 (1.2) 2ei (12) 60 (12) 242 (1.1)
Who 43 (13) 270 (0.9) 52 (12) 205 (1.3)
Illiners 47 (15) 285 (1.11) 53 (15) 262 (2.1)
WINO 49 (1.1) 273 (14) 51 (1.1) NO (12)
Iowa 54 (1.3) 284 (1.4) 46 (1.3) 272 (1.3)
Kentucky 45 (1.1) 262 (1.5) 55 (1.1) 252 (1.2)
Louisiana 43 (1.2) 253 (1.6) 57 (1.2) 241 (1.3)
Maryland 46(1.2) 272 (1.6) 54 (1.2) 252 (1.7)
Michigan 47 (1.4) 272 (1.4) 53 (1.4) 258 (1.3)
Minnesate 50 (1.0) 212 (1.0) 50 OA 209 (12)
Weems 53 (Li) 206 (1.2) 47 (2.1) 276 (16)
Nebraska 50 (12) 251 (1.1) 50 (12) 271 (1.0)
'New 144inceigre 43 (15) 279 (1.3) 52 (1 .5) 203 (12)
Nam Jersey 49 (12) 276 (12) 51 (1.2) 253 (14)
New Mexico 45 (1.3) 263 (12) 55 (1.3) 250 (1.0)
New York 48 (1.1) 269 (1.4) 54 (1.1) 252 (1.8)
North Carolina 44 (0.9) 260 (1.4) 56 (0.9) 243 (1.2)
North Dakota 58 (1.5) 288 (1.6) 44 (1.5) 275 (1.8)
Ohio 47 (1.1) 271 (15) 53 (1.1) 258 (0.9)
OkleNtena 43 (1.3) 25$ (15) 54 (13) 25e (13)
Moon 47 (12) 279 (1.2) Z-ck 02) at (14)
POIVelyivenia 47 00 274 (1St) 53 (1.2) OD (1.7)
Rhode *IOW 46 (1.1) 201 (0.9) 64 (1.1) 252 (09)
TAM 47 (12) 20$ (1.4) 153 (1.2) 291 (1.4)
Virginia 48 (1.0) 271 (2.0) 52 (1.0) 257 (1.5)
West Virginia 44 (1.1) 263 (1.3) 56 (1.1) 249 (1.0)

Wisconsin 53 (0.9) 279 (1.6) 47 (02) 269 (1.3)
Wyoming 51 (1.1) 277 (0.8) 49 (1.1) 266 (1.0)

MilEraitiM1
Cklilin 33 (1.3) 242 (1.6) 44 (1.3) 225 (I.1)
Vimln iamb 33 (15) 223 (1.2) 07 (15) 215 (1.0)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. Students in the high group used the calculator for the aaulator-active items and did not use it for the
calculator-inactive items at least 85 percent of the time, and indicated that they used the calculator for at least half of the
calculator-activc items they were presented.
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TABLE 14.12 Students' Understanding of Wben to Use a Calculator Organized by Percentage
of Students in the Righ Group

GRADE 6
PUISUC SCHOOLS

High Grow Caber Grow

1 Average Proficiency Percent Average Proficiency

IITATWTIalt troatEa
North Dakota 56 (15) 266 (1.6) 44 (1.5) 275 (1.8)
Iowa 54 (1.3) 284 (1.4) 46 (1.3) 272 (1.3)
Montana 53 (2.1) 286 (1.2) 47 (2.1) 275 (1.5)
Wisconsin 53 (0.9) 279 (1.6) 47 (0.9) 260 (1.3)

. Connecticut 51 (0.0) 277 (1A) a (OA
51 (1A) 277 (0A) a (1.1) .

,

liaratat 10 (1.2) al (4.1) .50 OM .'
Minnesota 90 (1.0) 982 (1.0) 10 (1.0)
:14ew ateey a (12) 278 (1.2) 51 (1.2)
Celoiado 49(1.1) 274 (1.2) 51 (1.1) 261 (1.3)
Indiana 49 (1.1) 273 (1.4) 51 (1.1) NO (1 2)
New Hampshire 48 (1.5) 279 (1.3) 52 (1.5) 2813 (1.2)
Virginia 48 (1.0) 271 (2.0) 52 (1.0) 257 (1.5)
Idaho 48 (1.3) 276 (0.9) 52 (1.3) 266 (1.3)
Teree 47 (12) 20 (1A) a (1.2)
:Odoweie 47 (1.5) 00 (1A) 13 (1.5)
MI* 41 OM 2111 (1.") . &I (1.1)

.0110 a (IA) 271 (1.5) .19 (Is)
:FeriMilhankh 47 (12) 274 (1.1) 53 (1.2)
()regal 47 (1.2) 279 (1.2) 53 (1.2) 264 (14)
Michigan 47 (1.4) 272 (1.4) 53 (1.4) 258 (1.3)
Alabama 46 (1.2) 258 (1.4) 54 (1.2) 247 (1.6)
Oklahoma 46 (1.3) 268 (15) 54 (1.3) 258 (1.6)
New York 46 (1.1) 269 (1.4) 54 (1.1) 252 (1.6)
nal* Wenn 46 (1.1) 215 (OA Ss (1.1)

;411111
14811111818 .. 41 (12) 272 (1a) 14 (12)

41114.14. (1.1) 216(14) - 'SI (1.1)
ttentipiki '45 (1.1) 212 (14) 55 (1.1)
,1401tileetoo a (13) 201 (1.2) 55 (12) ;FuNto,!, ,

Arkansas 45 (1.1) 262 (1.2) 55 (1.1) 250 (12)
Arizona 44 (1.2) 266 (1,4) 55 (1.2) 233 (1,4)
North Carolina 44 (0.9) 260 (1.4) 56 (0.9) 243 (1.2)
West Virginia 44 (1.1) 263 (1.3) 56 (1.1) 249 (3.0)
California 43 (1.1) 265 (1.7) 57 (1.1) 248 (1.3)
Lodes* ,,,43 (cm SS OA) 57 (12)
:ROO : ,4:0 (12), 283 (1.5) :: $7 (12) ili I

14.011, .::iiiia (1a) :MOM 1' .1 00 (1a)
' 0401444349Mbill 19 OA) . 140 OA) et (IA) ,i

Guam 36 (1.13) 242 (13) 64 (1.6) 225 (1.1)
Virgin islands 33 (13) 223(1.2) 67 (1.5) 215 (1.0)

The standard errors of the estimated pacentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is withm plus or minus two standard errors of the estimate
for the sample. Students in the high group used the calctilator for the atkulator-active items and did not use it for the
calculator-inactive items at Last 85 percent of the time, and indicated that they used the calculator for at least half of the
calculator-64We items they were presented.
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TABLE 14.13 I Schools' Reports on the Avaiiability of Computers for Student Use

GRADE 8
PUBLIC SCHOOLS

Yee, Computers Available AM
the Time in Mathematics

01111117001111

Yes, Computers Grouped in
Laboratory Available to

Mathematics Classrooms

Yes, Computers Available to
Bring to Classroom *ben

Weeded
,

Percent of Students -
Percent of Students Percent of Students

-,

NATION 14 (4.5) 57 (6.0) 62 (5.0)
Northeast 6 (5.6) 74 (6.1) 72(11.9)

Southeast 9 (6.7) 71(10.2) 55 (8.6)
Central 18(12.1) 44(17.5) 65(14.8)

West 21 (9.8) 41(10.9) 57 (8.3)
Wan
Alabama 11 (3.9) % (5.1) a (5-9)
Arizona 18 (2.5) 80 (3.2) 34 (3.9)
Arkansas 14 (344) 54 (4.7) 34 (5.0)
OW 'Arnie 14 (4.0) 60 (4.9) S5 (6.6)
Colorado 14 (3.2) 80 (3.5) 66 (3.8)
Connecticut 10 (2.7) 79 (4.0) 54 (3.8)
Delaware 0 (0.0) 60 (0.2) 30 (0.1)
District of Columbia 7 (0.1) 91 (0.1) 28 (0.4)
Florida 22 (4.6) 58 (5.2) 62 (4.9)
Georgia 22 (3.9) 50 (5.4) 62 (4.7)
Naorail 10 (2.3) 03 (0.1) 27 (4.3)
Idaho 6 (1.1) 62 (1.3) 27 (1.8)
Minnie 16 (4A) 06 (4.9)
Indiana 20 (4.1) 62 (&O) 66 1 12)
Iowa 19 (4.3) SO (4.0) 8: (4.6)
Kentucky 11 (3.1) 51 (5.1) 37 (4.8)
Louisiana 8 (3.0) 39 (5.2) 34 (5.1)
Maryland 16 (3.3) 89 (3.1) 59 (4.8)
Michigan 15 (4.0) &I (5.4) 56 (4.8)

tatinnillieta 16 AM 69 (3.8) 50 (5.1)
tiontans .'.27 (23) 73 (2.7) OD (2.0)

tiobraika ,. ,22 (211) 01 (2.5) 76 (2-7)
Nor Hampshire 30 (1.1) 00 (1.1) 70 (0.7)
Nov Army 10 (3.l) 71 (4.5) 01 (4.7)
NOW MeLXICO 15 (1.0) 77 (1.2) 83 (1.1)
New York 7 (3.0) 93 (2.6) 45 (5.5)
North Carolina 15 (3.8) 63 (5.3) 52 (4.7)
North Dakota 19 (3.3) 68 (3.1) 85 (3.3)
Ohio 18 (4.0) 67 (5.3) 62 (4.7)

Oidetems 11 OA 54 (5.0) 97 OA
011.(10n 11(3,1) 75 (4.5) 50 (5.0)
Parasyhon40 10:(343) 01 (4.1) 50 (5.5)
Rhoda *WM 'a (02) m (0A) 51 (1.2)
Tome 12,04 60,(M) 35 (4.9)
Virginia 16 (3.8) 83 (3.5) 70 (4.8)

West Virginia 20 (3.6) 64 (3.8) 31 (4.5)

Wisconsin 26 (4.8) 78 (4.6) 57 (5.2)
Wyoming 24 (1.0) 85 (1.0) 54 (0.8)

illigernal$ ,. .

Guom gt OM se (0.2), 15 (0.1)

WO Mandl 41 0.0 10,(02) '0 WA)

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole popuhtion is within plus or minus twc. standard errors of the estimate for the
sample.
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TABLE 14.14 I Teachers' Reports on the Availability of Computers for Student Use

GRADE 81
PUiliiC SCROOLS

Available bi Mailroom Difficult to Access Not Ave Sable

Percent of
Students

Average
Pnificiency

Percent of
$tudents

Average
Proficiency

Percent of
Students

Average
Proficiency

AMON 22 (4.0) 281 (3.8) 50 (4.7) 241 (22) 28 (4.2) 268 (2.6)
Northeast 12 (9.1) ..... (....) 87(11.3) 269 (4.3)1 21 (8.3) 272 (7.5)1

Southeast 30 (8.4) 252 (8.0)1 51(104) 257 (4.8)1 19 (8.7) 280 (5.4)1
Central 28 (9.0) 263 (8.1)1 54 (7.2) 263 (4.8) 18 (84 ? 258 (7.6)1
We St 16 (7.2) 271 (7.8)1 39 (8.7) 255 (3.5)1 45(10.0) 270 (2.9)1

MON
Mamma Is (3A) 250 (22)1 61 (4.3) 253 (1.1) 21 On *PM
Anton* Sti (2.7) 256 ($.0) 44 (32) 281 (13) 34 (32) *OR
Maness 18 (3.5) 234 (SAP Se (2.7) 251 (1.9) 48 (3.2) 257 OA)
Calikreie Se gur) 253 (2.8) 4e (ae) 251 (2.0) 21 (31) 238 (3.0)
Colorado 16 (2.7) 289 (2.8) 69 (3.3) 268 (1.3) 15 (2.1) 257 (2.3)
Connecticut 27 (32) 271 (2.3) 58 (3.6) 273 (1.5) 17 (2.4) 261 (3.1)
Delaware 13 (0.9) 254 (2.8) 53 (1.1) 264 (1.1) 35 (0.9) 258 (12)
District of Columbia 18 (1.1) 226 (12) 72 (1.1) 234 (0.9) 10 (0.6) 228 (22)
Florida 19 (2.4) 257 (3.6) 41 (3.6) 258 (1.7) 40 (3.6) 255 (1.7)
Gaargla 28 (1.7) 251(2.4) 48 (3.5) 255 (2.0) Se (3.$) 257 (WI)
Mewili 10 (0.8) 254 (33) 84 (1.1) 252 (0.2) , 27 (0.2) 250 (1.3)
Idaho 11 (1.1) 212 (2.4) .41 (24 273 (1.0) 41 (2.1) 279 (12)
Snob Se OA 212 (3.15) 52 (5.3) 283 (2.1) 24 (4.8) 251 (43)
Indians 44 12.4) 297 (2,1) 011 as) 21,/ (1.0) 19 (3.5) 216 (25)
lows 23 (4.4) 274 (2.1)1 58 (4.3) 27$ (1.2) 9 (2.7) 284 (4.9)1

Kentucky 15 (3.2) 251 (3.1) 45 (3.6) 258 (1.3) 40 (4.8) 256 (2.2)
Louisiana 11 (2.6) 248 (4.4)1 32 (4.3) 248 (2.0) 57 (4.2) 244 (1.9)
Maryland 18 (2.5) 265 (3.1) 88 (3.0) 284 (2.1) 16 (1.9) 248 (3.9)
Michigan 20 (2.8) 288 (2.1) 47 (3.6) 267 (2.5) 33 (3.6) 258 (2.0)
klinneuta ss PA 275 (2S) 11 (3.2) 27? (1.0) 7 (1.9) 275 PAN
Moraine Se (3l) 219 (13) se MO 211 (1.2) 15 (1.8) 231 (12)
Nelmeska 17 (2.2) 273 (3.1) el (3.3) 278 (13) 23 (3.2) ND (1.4)
New Name** Se (13) 278 41.0) 00 (LS) 273 (14 18 (QS) 211 (1.1)
New Mussy 19 (3.0) nil (4.0) ,;6 (4.0) 271 (2.3) se (3.7) 263 (23)
New Mexico 12 (0.8) 251 (2.0) 66 (1.1) 258 (0.9) 22 (0.9) 256 (1.9)
New York 10 (2.0) 267 (4.5) 66 (3.9) 262 (1.7) 24 (3.3) 253 (4.0)
NrYth Carolina 21 (3.1) 255 (2.5) 58 (3.6) 248 (1.5) 20 (3.1) 252 (2.9)
North Dakota 20 (3.0) 280 (4.6) 61 (3.3) 283 (1.1) 12 (2.6) 279 (2.3)
Ohto 20 (3.0) 259 (2.6) 61 (4.1) 268 (1.6) 18 (3.1) 264 (3.1)
03datiome 1$ (22) SO (35)1 47 (4.1) 205 (2.1) 31 (4.3) 282 (1.6)
°Noon 23 (22) KO (2.2) 56 (3.2) 274 (1.7) 23 (23) 216 (2.0)
Peinneytvenla .18 (SA N11 42) 00 (32) 288 (1.6) 24 (3.1) 281 (4.2)
Rhode Nand 10 (1.0) 212 (2.1) de (0m) 281 (0.11) 1$ (8.11) 235 (13)
Tim 13 t2.5) 250 OM 42 (4.1) 258 (2.2) 45 (4.3) 254 (2,1)
Virginia 19 (2.8) 288 (3.1) 65 (3.4) 264 (1.9) 18 (2.5) 252 (3.7)
West Virginia 26 (3.6) 254 (1.7) 44 (4.5) 258 (1.5) 31 (3.2) 256 (1.9)
Wisconsf n 21 (3.9) 272 (3.0) 68 (4.1) 277 (1.7) 11 (2.9) 273 (3.6)1

Wyoming

lifirerappm,
Guam

25 (1.7)

13 gun

270 (1.2)

228 (2.0)

64 (1.7)

24 (0e)

273 (0.7)

234 (1.5)

11 (0.8)

03 (0.1)

280 (3.0)

218 (OA)
Wale Isiiiiolt 1 (OA) filo. rill 41 (0.7) 225 (1.0) 58 (03) 2,4 (0.5)

The standard errors of the estimated percentages and proficiencies appe.ar in parentheses. It can tv said with 95 percent certainty
that for each population of interest, the value for the Whole pOpulatitin IS Within plUS Or Minus tWO Standard errors Of the ritirnate
fOr the sainple. ***SaMple Si2e instifFiCient TO perMit reliable eftintate. There Were fewer than 62 StlidentS. t Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 14.15 I Students' Reports on the Frequency of Computer Use in Mathematics Class

IAt Least Ono, a Week

Persant of Average
Students Proficiency

RATON
Northeast
Southeast
Central
West

Colorado
Connecticut
Delaware
District of Columbia
Florida

16(12)
18 (3.1)
15 (2.6)
14 (2.7)

15 (1.8)

248 (2.5)

256 (5.5)
238 (5.5)
251 (5.0)1

247 (5.0)

14 PA 24512:1)

45(14) 250 (2.3)

17 ( 244 (23)
13 (: 262 (3.1)
14 (1:Zi 255 (2.8)
17 (0.8) 250 (1.7)

20 (1.0) 226 (1.5)
18 (1.4) 242 (2.5)

(1.1) 944 (2A)
210 CM)
295(44)
,,,S1121.02)

291 OA)
273 (2.3)
249 (3.1)
236 (2.5)
251 (2.1)
256 (2.9)

,ir/rara)
filif
2)1
252 PM
05 VS)
249 (1.0)
242 (2.8)
237 (1.8)
273 (3.4)

255 (2.4)

;.

Iowa
Kentucky
Louisiana
Maryland
Michigan

14 (1.3)
14 (2.0)
18 (2.9)
16 (3.5)
11 (2.3)

14 (13)
10 (0.1)

10 (20)
12(1.1)
15 (0.9)
13 (OA)
11 (0.8)
14 (0.7)
11 (1.1)

st3 (12)
11 .(0.7)

10 PM
12 (0.9)
15 (15)
16 (1.4)
14 (1.5)
7 (0.8)

21 (1.5)
10 (0.8)

21 OA

AS OW
"110 (1.4)

13 (0.8)
12 (12)
19 (15)
15 (0,9)
13 (1.2)

.12 (13)
42 (1.1)

4140

11 (14)
20 (1.7)
11 (1.1)
20 (1.8)
22 (0.9)

5 (0.5)
5 OA

Virginia
West Virginia
Wisconsin
Wyoming

14 (1.6)
13 (1.5)
17 (2.0)

17 (0.7)

251 (2.8)
250 (2.3)
266 (2.9)
266 (12)

v ,

444.

268 (2.8)
272 (3.9)
265 (4A)
273 (6.9)1

266 (5.6)1

200 (32)
201 (29)
250 (2M)
201 (2.5)
273 (1.9)
275 (2.5)
267 (2.1)
238 (2.4)

258 (2.5)
SU (24)

(2.5)
2,2 41.9)
207 (9411) .

.2415 (1.9)

281 (1.9)
261 (2.1)
254 (3.5)
269 (1.9)
276 (2.2)

27$ (13)
244 4147)

191 (23)
05 44.0)
274 (2.5)
258 (1.8)
265 (21)
252 (1.6)

285 (1.8)
264 (3.0)

`12witi
.:16.0440

125)
276 (32)
258 (1.8)
279 (2.2)
274 (1.4)

70 (15) 264 (1.4)

68 (3.0) 272 (4.1)

67 (4.0) 254 (2.6)

70 (3.4) 268 (2.4)

74 (2.7) 264 (2.3)

72 (3.0) 253 (1.3)
74 (1.7) 252 (1.1)

72 (2.2) 25$ (1.0)

71 (23) 259 (14)
72 (1.7) 267 (1.1)

73(15) 272 (1.1)
72 (1.1) 262 (0.7)

66 (1.2) 231 (0.8)

73 (2.1) 258 (1.3)

73 (U) 281 #A)
(1.0) 254 (09)

is (09) 27$ (0.7)
(L1) 2412 (12)

75 (1.9) 219 (M)
70 (2.0) 279 (1.1)

/2 (2.8) 257 (1.2)

83 (1.4) 246(12)
60 (2.4) 281 (1.7)

77 (1.9) 264 (12)
07 (2.0) 210 40.9)

ft (1,9)
72 (1.7)
40 (1.1)

73 (1.0)
71 (1.7)

65 (2.0)
70 (1.4)
75 (1.9)
79 (2,1)
45(1.6)

" 4f46 Cagi

11034
74 v.1.0
66 (2.4)
76 (22)
63 (2.9)
61 (1.0)

'24o Om is tom

291 OA
or440s)

, III)
258 (OA)

265 (1.3)
253 (12)
283(1.1)
206 (12)
20141.2)
21241.1)
07 ,

2000
259 (1.4)
264 (1.8)
257 (1.0)
275 (1.3)

273 (0.1)

px
PAO/

The standard errors of the estimated percentages and proficiencies sp
that for each population of interest, thevalue for the whole population
for the sample. 41" le size insufficient to permit reliable estimate.
- the nature of the sample does not allow accurate determination of the

pear in larentheses. It can be said with 95 percent certainty
is within plus or minus two standard errors of the estimate
There were fewer than 62 students. ! Interpret with caution
variability of this estiMated irtatiftic.
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TABLE 14.16
f

Teachers' Reports oil the Frequency of Computer Use in Mathematics Class

GRADE I
PUISUC IRCHOOLS

At Least Once a Week Ian thail OM* a Week Sever

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 12 (3.5) 247 (5.0)1 34 (4.5) 264 (2.9) 54 (42) 265 (2.1)
Northeast 10 (8.4) ,.... (4,) 27 (8.4) 263 (8.5)1 63 (6.3) 274 (3.7)
Southeast 20(10.4) Mr., (p.) 36(10.7) 263 (4.8)1 44 (9.3) 255 (4.3)1
Central 10 (4.8) . (.6) 44 (8.3) 266 (5.3) 45 (6.6) 265 (4.8)
West 9 (3.7) ..,... (..p.) 27 (7.5) 262 (8.4)1 64 (8.5) 267 (3.6)

STATINI
Alaberna 13 (2.7) 249 tan 35 (4.0) 255 (22) 53 (4.8) 253 (1.7)
Arizona 13 (2.2) 24? (4.1) 24 (3.1) NI (22) 55 PA 231 (1.7)
Arkansas 15 (2.11) 249 AS) 17 (3.4) 355 MON 00 PM 259 (1.1)
California 15 (2.3) 244 (3.2) 28 (3.13) 259 ($2) 60 (4.1) Via (1.9)
Colorado 10 (2.1) 259 (5.0)1 36 (3.7) 269 (11) 54 (4.0) 266 (1.3)
Connecticut 15 (3.1) 265 (4.0)1 33 (4.1) 270 (2.1) 52 (4.0) 269 (1.8)
Deaware 8 (0.3) 247 (1.2) 28 (0.6) 269 (2.0) 64 (0.7) 259 (1.0)
District of Columbia 22 (0.7) 232 (1.3) 36 (0.9) 236 (1.7) 42 (0.9) 229 (1.0)
Florida 14 (2.6) 247 (3.5) 21 (3.1) 264 (3.3) 64 (3.7) 257 (1.6)
Georgia 14 (2.7) 251 (3.4) 29 (3.1) Mt (2.2) SI (3.8) 250 (1,17)
tiorall 5 (045) 242 (4.5) 27 (0.9) 244 (1.7) 05 (12) 253 (04)
Mal* 7 (0.3) 243 (344) 14 (1.2) 270 (15) 79 (1s) 27.3 (0.6)
unnois 19 (3A) 252 (4.4) 34 (4.2) 247 (22) 47 (45) 243 (34)
Malmo 7 (111) Oa WI* 3$ (43) 243 (2.3) 58 (4.3) 288 (1.7)
IOWA 13 (3.4) 272 (3.5)1 41 (4.4) 279 (1.6) 443 (4.5) 279 (1.8)
Kentucky 12 (2.6) 254 (3.7) 25 (4,1) 257 (2.5) 62 (4.6) 257 (14)
Louisiana 7 (2.2) 241 (7.4)I 12 (2.5) 250 (4.0)1 81 (3.5) 245 (1.4)
Maryland 18 (3.1) 254 (3.1) 44 (3.3) 270 (2.5) 38 (3.6) 255 (2.9)
Michigan 7 (2.1) 263 (3.3)1 25 (3.4) 272 (2.8) 68 (3.7) 282 (1.7)
$41nnesoto 6 (24) 239 (2.5)1 63 (3.9) 277 (1.3) 41 (3.9) 276 (1.4)
Wotan* 113 (2S) 278 (2.1) 41 (2.9) 2101 (14) 37 (3.3) 242 (1.0)
Nebnlik3 1 (2.1 ) 274 OAR 20 (22) ars (1.4) 52 OA 273 (12)
New Kimpottre 10 (III) 27113.1) 23 (1.3) 11/3 (1a) 54 (14) 270 (1.5)
Now Army 16 (3.0) 247 (4.1) 20 (V) 273 (2.1) 53 (4.3) 272 (2.1)
New Mexico 11 (0.9) 246 (2.6) 35 (1.2) 258 (1.3) 54 (1,1) 258 (1.0)
New York 10 (2.1) 241 (4.4) 31 (3.7) 268 (2.4) 58 (4.0) 260 (2.3)
North Carolin4 16 (2.5) 245 (3.2) 39 (3.7) 254 (to) 45 (3.6) 250 (2.1)
North Dakota 11 (2.1) 271 (5.2) 37 (3.7) 284 (2.1) 52 (2.8) 282 (1.0)
Ohio 11 (2.1) 253 (4.5) 32 (3.7) 269 (2.4) 57 (3.8) 265 (1.7)
Omahas* to (2.I) 2g7 (4.5)1 26 (42) 267 (23) 64 (4.2) 243 (1.6)
Ow )1( 10 (2.4) 213 (45.4)1 30 (II1) 272 (2.4) 61 (35) 271 (1.7)
Pentaliyhianta '5 OA) 2514(11.11); AO (4.0) 9119 42.0) 66 (4.3) 287 (ZS)
Rhode NSW 111 (544) 91211 (2.4) 24 (11) 250 (1.4) 02 (IA) 240 (0.7)
Texas 0(2.0) 382 (7.0) 20 OA 282 (25) 70 (3.9) 250 (1.7)
Virginia 8 (1.6) 252 (4.2) 44 (3.7) NS (2,4) 48 (3.7) 260 (2.4)
West Virolnla 42 (2.2) 250 (3.1) 25 (3.3) 256 (1.9) 63 (3,8) 258 (1.4I)
Wsconsin 14 (3,1) 270 (3.5)1 37 (3.9) 277 (2.1) 49 (4.7) 275 (2.1)
Wyoming 14 (0.5) 272 (1.4) 43 (0.9) 271 (0.9) 43 (1.0) 274 (1.0)

QUOM 1$ 45) 232 (2.4) 9 (03) 2311 (1.4) 7$ (05) 231 (05)
VInain Islando 1 (0A) ii... roil 21 (0.9) 212 (15) 78 (1.0) 321 (0.6)

The standard errors of the estimated percentages and proficienaes appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole jaopulaiion is within plus or minus two standard errors of the estimate
for the sample. l'**Sample size insufficient to perwo reliable estimate. There were ftwer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate trmination of the variability of this estimated statistic-
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TABLE 14.17 Teachers' Reports on the Amount of lime that Students Spend Each Week
Working with Computers

None 13 Salutes 30 Minutes or Mors

ORADE 8
PUBLIC SCHOOLS

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

AV011ee
Proficiency

NATION 74 (3.7) 267 (1.7) 19 (40) 254 (3.3)1 7 (2.5) 245 (7.3)1

Northeast 71 (8.5) 270 (2.3) 17 (6.7) ,..... (,....) 13 (8.9) .... (4....)

Southeast 61 (5.8) 261 (4.1) 32 (9.0) 252 (4.9)1 7 (5.6) «,... r.)

Central 79 (5.4) 268 (3.3) 11 (4.9) . rit**) 10 (4.7) 241 (8.6)1

West 81 (8.7) 268 (2.9) 16 (8.5) 251 (3.5)1 3 (1.9) .... cm/

WAITS
News 74 (4.1) 953 (1.5) 11 (32) 257 (2.4)1 15 (3.4) 252 (2.7$

Arizona 81 (2.9) 202 (144) 4 (13) 950 (4.8)1 12 OA 249 (41)1

Manus 72 (3.1) 268 (13) 4 (13) Os (51V 15 (7-9) 3411 (3.7)

Caillornia 75 (3.5) 259 (1.5) 10 (24) 253 (0.34 15 (23) 915 (34)

Colorado U (2.2) 267 (1.0) 10 (1.7) 274 (3.7) 7 (1.7) 249 (4.1)1

Connecticut 70 (3.6) 271 (1.4) 14 (2.3) 275 (2.8) 16 (2.9) 266 (42)

Delaware 81 (0.9) 262 (0.9) 10 (0.7) 258 (2.5) 10 (0.4) 255 (1.8)

District of Columbia 67 (1.1) 232 (1.$) 8 (0.7) 228 (2.0) 25 (0.8) 233 (1.2)

Florida 78 (2.9) 258 (1.5) 9 (1.7) 257 (3.7) 13 (2.4) 245 (4.6)

Georgie 73 (34) 253 (1.e) 14 (2.0) 954 (3.3) 8 (1.9) 249 (3.2)1

Hawn 90 (0.0) 259 (0.7) 4 (0.4) 956 442) 5 (0.5) 239 OS)

%silo 83 (1.9) 212 (0.8) 10 (1.7) 270 (3.1) 7 (03) 908 12.0)

iNinois 71 (3.8) 219 12.5) 9 (2.4) OW (52)1 20 (99) WO (5A)

Means 44 (3.2) 209 (1.3) 11 (3.0) 282 (33$ 2 (0.9) Imb., rail

Iowa 72 (4.8) 279 (12) 22 (4.3) 276 (2.5)1 6 (2.4) 271 (3.4)1

Kentucky 77 (2.9) 256 (1.3) 12 (2.4) 257 (3.2) 10 (2.5) 257 (3.6)1

Louisiana 88 (2.7) 246 (1.4) 5 (21)) 252(10.4)1 7 (1.8) 738 (3.5)1

Maryland 69 (3.5) 262 (2.0) 10 (1.7) 271 (4.9) 22 (3.4) '64 (2.9)

Michigan 88 (2.6) 264 (1.4) 8 (1.8) 266 (2.9)1 4 (1.9) 263 (5.2)1

Minnesota 81 (2.5) 277 (1.1) 11 (1.5) 272 C2.41 4 (2.1) 274 (3,2)1

Montana 73 (2.8) 241 (1.0) 13 (12) XIS 11.9) 14 (2.1) 283 (3.0)

Nalmesics 83 (2.8) 277 (1.1) 10 (1.9) 270 (3.4) 7 (2.0) 210 ()1
Sim HarnpsNm 78 (1.3) 272 (1.2) 12 (03) 210 (21) 10 (IA) 212 -(241)

Nor Jorsay 45 (3.8) 223 (1.5) c 41,9) 270 (5.7) 25 (SS) 20 (4A)
NOW Mexico 77 (0.8) 258 (0.9) 9 (0.7) 253 (2.3) 13 (0.9) 249 (2.2)

New York 77 (3.1) 262 (1.8) 8 (1.9) 267 (4.7)1 15 (2.5) 249 (4.5)

North Carolina 67 (3.4) 252 (1.5) 15 (2.9) 250 (2.7) 18 (3.2) 243 (5.1)

North Dakota 77 (2.8) 283 (1.3) 17 (2.4) 250 (3.9) 7 (1.4) 270 (4.0)

Ohio 73 (3.7) 267 (1.6) 13 (2.8) 257 (4.3)1 13 (3.2) 267 (6.0)1

Manama 45 (3.0) 264 0.4) 9 (2i) 201 (4.2)1 7 (23) 2113 (4,29

Oregon
Pannnlvanla

24 (2.5)
45 (24)

272 (10)
207 (14)

10 cm)
0 (1 .5)

474 45.111

0.11 OLIO
7 (3.0)
0 (1 2)

. ,OM 153,1
955110.20

node island 74 (1,6) 250 (03) 14 (0.9) 205 (1.9) '14 (29) OS (4)
lamas 79 (2.41) 267 (1.5) 9 (23) 254 (5.1)1 1 12 04 944 (3.1)1

Virginia 79 (3.3) 264 (2.0) 11 (2.3) 265 (4.7)1 10 (2.2) 255 (3.8)1

West Virginia 78 (3.1) 258 (1.1) 13 (2.5) 253 (3.0) 9 (2.1) 249 (45)1

Wisconsin 72 (4.0) 276 (1.6) 16 (3.4) 272 (3.0)1 11 (2.8) 272 (3.8)1

Wyoming
mutnumes

76 (0.8) 273 t0.8) 15 (0.8) 2e9 (1.3) 9 (0.3) 272 (2.1)

WOO Se (05) 231 (0.8) 3 (0.3) en isi ow op (iti)
-i,)Vimln talexts 100 (00) 219 (0.5) 0 (0.0) 0 OM 0 tam ' top

The standard errors of the estimated iiercen ages and proficiencies appear in isarentheses. It can be said with 95 percent certainty
that for each population of interest, the yalu ; for the whole l'opulation is within plus or minus two standard errors of the estimate
for the sample. "'Sample size insufficient t permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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Chapter 15

Instructional Emphasis on Mathematics and on Specific
Mathematics Content Areas at Grade 8 in the States

INTRODUCTION

Because students' exposure to mathematics content can set the boundaries for

growth in mathematics learning, a series of background questions included in

NAErs 1990 Trial State Assessment program attempted to collect information
about the emphasis generally placed on mrthematics and on particular

mat:iematics content areas.143 Public-school administrators were asked

several questions related to the priority of mathematics in their schools, and

teachers were asked about the amount of instructional time they provided for

mathematics. The teachers were also asked about the emphasis they placed on
learning for each of the five content areas included in the mathematics

assessment and the degree of emphasis placed on various skill areas. This

information provides a context for comparing students' current opportunity to

learn various aspects of mathematics with the balanced approach across content

areas and emphasis on reasoning as well as communication skills suggested by

the NCTM Standards and other researc04

OVERALL SCHOOL SUPPORT AND EMPHASIS ON
MATHEMATICS

To obtain some information about overall school support for learning

mathematics in each state, public-school administrators were asked if

mathematics was receiving special emphasis in their schools, if algebra was

offered for high-school placement or credit, and if teachers concentrated their

°Curtis McKnight, et al., The Undvrachieving Curriculian: Assessing U.S. School Mathematics from an International
Perspective, A National Report on the Second International Mathematics Study (Champaign. IL: International Associati
for the Evaluation of Educational Achievement. Stipes Publishing Company. 1987).

'Currkulsion and Evaluation Standards for School Mathematics (Reston, Vk. National Council of Teachers of
Mathematics. 1989).

Reshaping School Mathematics: A Philosophy and Framework for Curriculum (Washington, DC: Mathematical
Sciences Education Board and National Research Council, National Academy Press, 1990).
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efforts by only teaching mathematics or were responsible for teaching other

subjects too. The results are presented in TABLE 15.1. In only the District of

Columbia, New Jersey, and Guam were at least four-fifths of the eighth graders

in public schools where mathematics was identified as a special priority. Yet

in about half the participating states, at least four-fifths of the eighth graders

were in public schools that offered algebra for high-school placement or credit.

In most states, except Illinois, Montana, North Carolina, and North Dakota, at

least four-fifths of the eighth graders were in public schools where mathematics

was taught by teachers who taught solely mathematics.

ALGEBRA COURSE TAKING

TABLE 15.2 presents the enrollment of students in eighth-grade mathematics,
pre-algebra, or algebra courses, and associated proficiency levels. Within each

state, higher average mathematics proficiency was associated with successively

higher levels of mathematics course taking. However, the pattern did not hold

across states. For example, the District of Columbia had the largest percentage

of public-school eighth graders taking algebra (32 percent), bm its overall

average mathematic proficiency was among the lowest of the participating

states and territories. North Dakota, on the other hand, had one of the lowest

percentages of eighth gracers taking algebra (8 percent), but its overall average

proficiency was one of the highest.

INSTRUCTIONAL TIME AND HOMEWORK

The amount of mathematics instructional time provided to eighth-grade public-

schools students in each state can be gauged through responses to questions

about the time spent on instruction in the classroom and the amount of

homework done by students. For the latter question, the results are presented

for both students' and teachers' reports in TABLES 15.3 through 15.5.
Teachers' reports on the amount of instructional time provided did not

appear to vary a great deal from state to state, although a 60- to 90-minute

difference per week can amount to substantial variation across a school year.

The distributions of time spent across the states are worth noting. For

example, in Arizona, Idaho, Michigan, New Mexico, Oklahoma, Texas,

Wyoming, and the Virgin Islands, at least one-third of the eighth graders
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attending public schools were provided two and one-half hours or less of

mathematics instruction each week. In Alabama, Georgia, and Louisiana, at

least half the eighth-grade students attending public schools were provided four

hours or more of instruction each week. In contrast, in Iowa, New York, and
Ohio, only about 10 percent of the eighth graders were provided this much

instruction.

Because NAEP data are not causal in nature, it is difficult to estimate the

impact of differences in instructional time on achievement. States may elect to
provide mire instructional time for poorer students, in a special effort to help
those students having the most difficulty. Also, NAEP course-taking results as
well as research on time-on-task and opportunity to learn indicate that time

spent on mathematics is related to learning outcomes. The apparent lack of a

strong relationship between instructional time and mathematics performance

suggested by the data should not be interpreted as evidence for reducing

mathematics iistructional time.
The homework results suggest a similar phenomenon. In some states,

those students who reported doing more homework had lower proficiency

levels. However, it is possible that less proficient students were given more
supplementary work, or that they took a longer period of time to complete their
homework. Eighth graders' reports about the amount of time they spent on
homework showcd striking consistency across states. Teachers, more so than

students reported that they were assigning most students 15 to 30 minutes of

mathematics homework each day. These reports also were strikingly consistent

across states. In contrast to students' reports, with the exception of the "one

hour or more" classification in some states, the students for whom teachers

reported assigning more homework had higher performance. North Dakota,

where achievement levels did not vary by teachers' reports on amount of

homework, was a notable exception to this pastern.
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INSTRUCTIONAL EMPHASIS ON NUMBERS AND
OPERATIONS

TABLE 15.7 presents teachers' reports on the degree of instructional emphasis

they placed on numbers and operations, organized by the percentages of

students receiving heavy emphasis. In 15 states, the majority of eighth graders

attending public schools were still receiving heavy emphasis in numbers and

operations, according to their teachers. This content area covers essentially the
same material considered to be the heart of the elementary school curriculum.

In only Colorado, Wisconsin, New Hampshire, Minnesota, Maryland, and

Oregon were less than 40 percent of the students receiving heavy emphasis in

numbers and operations. On average, however, those students receiving the

greater emphasis had lower numbers and operations proficiency levels. These

results may reflect the placement of higher-performing students into algebra

classes and lower-performing students into eighth-grade mathematics classes.

They nr y also reflect a perspective that those eighth graders having the

greatest difficulty with numbers and operations need the most instruction in this

area. For whatever reasons, however, it appears that many of these eighth
graders are being asked to perfect their arithmetic before receiving much

instruction in other mathematics content areas.

INSTRUCTIONAL EMPHASIS ON MEASUREMENT

Across the states, fewer eighth graders in public schools were receiving heavy

instructional emphasis in the area of measurement than in numbers and

operations (see TABLE 15.9). With the exception of Georgia and the Virgin

Islands, fewer than one-third of the eighth graders in any state were receiving

heavy instructional emphasis in this area. Similar to the pattern found for

numbers and operations, the students receiving the greater emphasis in the

measurement area had lower proficiency, with the exception of Kentucky, New

York, Nebraska, Oklahoma, the Virgin Islands, and Guam.

INSTRUCTIONAL EMPHASIS ON GEOMETRY

Because middle school can be seen as a transition period to the study of

geometry, the lack of emphasis in the measurement area may be

understandable. However, compared to the emphasis received in numbers and
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operations, eighth graders were also receiving less emphasis in the area of
geometry, although there was considerable difference across states in the

emphasis teachers reported placing on geometry. For cample, in New York,
40 percent of the eighth graders attending public schools were receiving heavy
emphasis in geometry, compared to 20 percent or fewer of the students in 22 of
the other participating states (see TABLE 15.11). Further, the relationship

between emphasis in geometry instruction and geometry achievement was

erratic across states. For example, New York's emphasis on geometry
instruction appeared to be yielding dividends, since the students receiving
greater emphasis in the subject had higher performance -- or geometry
instruction may be part of a more advanced curriculum. Also, for Hawaii,

Iowa, Montana, Nebraska, Rhode Island, and Guam, students receiving greater
instructional emphasis had higher proficiency. In contrast, in several other

states, including Connecticut, the District of Columbia, Maryland, New Jersey,
and Pennsylvania, the lower-performing students were receiving heavy or
moderate emphasis in geometry, while the higher-performing ones were
receiving little or no emphasis, perhaps because they were concentrating on

algebra. For most states, however, there appeared to be little relationship
between emphasis on geometry instruction and proficiency.

INSTRUCTIONAL EMPHASIS ON DATA ANALYSIS,
STATISTICS, AND PROBABILITY

Despite recommendations to the contrary in the NCTM Standards, few states

were giving much attention to eighth graders' learning in data analysis,
statistics, and probability. One-fifth of the students or more were given heavy
emphasis in this area in the District of Columbia, Georgia, New York, and

Texas, but fewer received heavy emphasis in this area in other states. In 17
states, 10 percent or fewer of the students were given heavy instructional

emphasis in data analysis, statistics, and probability.

When the degree of emphasis placed on instruction in this area was
associated with proficiency, similar to the patterns for geometry, the results
indicated different patterns for different states. In about 10 states, student
receiving a greater instructional emphasis in data analysis, statistics, and
probability were more proficient in that content area, which may indicate some
balance with the emphasis given to algebra and functions in these students'

+1
i
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curriculum. In the District of Columbia and New Jersey, the eighth graders

receiving little or no emphasis tended to have the higher pro; ncy.

However, in the remaining states there appeared to be no systematic
relationships between instructional emphasis in data analysis, statistics, and

pxobability and proficiency in that area.

INSTRUCTIONAL EMPHASIS ON ALGEBRA AND FUNCTIONS

Teachers reported that almost as many public-school eighth graders received

heavy instructional emphasis in algebra and functions as in numbers and

operations. In 16 states, the majority of the eighth graders received heavy

instructional emphasis in this area. For each state and territory, at least one-

third of the students received heavy instructional emphasis in algebra and
functions except Hawaii. However, across the states, considerable percentages

of eighth graders -- from 8 to 36 percent -- were receiving little or no emphasis

in algebra and functions.
Unlike the results for the other four content areas, the results for average

proficiency in algebra and functions in relation to the degree of instructional

emphasis reflect the data for eighth-graders taking pre-algebra and algebra

courses. Just as eighth graders taking algebra courses had higher proficiency

than did those in eighth-grade mathematics, students receiving more
instructkmal emphasis in algebra had higher algebra and functions proficiency.

Without exception, across the individual states, students receiving heavy

instructional emphasis in algebra and functions had higher average proficiency

than did those receiving less instructional emphasis.

INSTRUCTIONAL EMPHASIS IN SKILL AREAS

In concert with developing strong proficiency in mathematics content areas,

students should also develop important general mathematics skills. The NCTM

Standards suggest tnat by the eighth grade, students should be able to use

mathematics as a way to solve practical problems, to be able to communicate

mathematical ideas to others, and to be able to reason properly.

Paralleling areas in ti-e NCTM Standards, NAEP asked teachers how much
instructional emphasis they placed on four skill areas -- learning mathematics

facts and concepts, learning procedures needed to solve problems, developing
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reasoning abilily to solve unique problems, and learning how to communicate
ideas in mathematics effectively. The results are presented in TABLE 15.16.

In all states except the District of Columbia, teachers reported more

emphasis on the first two areas than on the second two areas, although the

pattern was less clear-cut in California, Colorado, Maryland, and Oregon.

Between the first two skill areas, teachers in most states repotted emphasizing

procedures somewhat me% than facts and concepts, particularly in Alabama,
Colorado, Iowa, Minnesota, North Dakota, Pennsylvania, Virginia, Wisconsin,

Wyoming, and the Virgin Islands, where the difference was 10 percent or
greater.

Teachers reported placing comparatively low emphasis on reasoning skills,

in contrast to the strong emphasis that recommendations for school

mathematics reform place on this area (see Chapter Eight). In only California,

Colorado, the District of Columbia, Georgia, and Maryland were even half the

students receiving heavy instructional emphasis in how to apply reasoning

skills to solve new problems. Across the states, less emphasis tended to be
placed on the ability to communicate mathematics ideas effectively than on

developing the reasoning ability necessary to apply mathematics to unfamiliar
and unique situations.

SUMMARY

Across the states participating in NAEP's 1990 Trial State Assessment

Program, teachers reported the greatest instructional emphasis in two

mathematics content areas numbers and operations and algebra and functions.
The results suggest that relatively few eighth graders attending public schools

were provided the opportunity for in-depth learning in measurement Or

geometry, and very few were given the opportunity for in-depth learning in
data analysis, statistics, and probability.

It appeared that the more mathematically proficient eighth graders were

receiving considerable instructional emphasis in the area of algebra and

functions, whereas the less-proficient eighth graders appeared to be given litth
or no opportunity to learn this subject and were receiving heavy instructional

emphasis in numbers and operations. Nevertheless, there were some variations
from state to state. For example, 40 percent of the eighth graders in New York
were receiving heavy instructional emphasis in geometry.
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For eighth graders attending public schools, regardless of the content area

emphasis -- numbers and operations as opposed to algebra and functions --

teachers reported emphasizing learning facts and concepts as well as procedures

more than learning reasoning and communication skills. This finding was

pervasive, although teachers in some states reported a somewhat more balanced

approach, particularly in the District of Columbia, and to some extent in

California, Colorado, Maryland, and a egon.

_
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TABLE 15.1 1 Schools' Reports oo Emphasis on Mathematics

yes, Mathematics Identified as
Receiving Spacial Emphasis

Yee, Algebra Course Offered
far High School Placement or

Credit

Yes, Students Mats by
Teachers Who Only Teach

Mathematics
GRADE 8
PUSUC SCHOOLS Percent of Students Percent of *Monts thyroid of Students

RATION 63 (5.9) 78 (4.6) 91 (3.3)
Northeast 45(163) 90 (7.3) 100 (0.0)
Southeast 70(10.6) 60(10.9) 77(10.6)
Central 79(13.8) 69(15.4) 87 (7.8)
West 61 (8.8) 92 (4.7) 98 (1.8)

STATES
Alibsins 60 (42) 05 (4.4) OD 0.0)
Ai irons OM (32) 07 (3.1) 04 ISM
hicansos 5$ (4.2) 50 (4.2) SO (3.2)
ColOcria 18 (4.4) 01 (1.11) IS PM
Colorado 45 (3.9) $2 (3.3) 84 (3.3)
Connecticut 74 (4.4) 92 (23) 95 (2.3)
Delaware 55 (0.3) 98 (0.1) 100 (0.0)
District ot Columbia 83 (0.3) 88 (0.3) 96 (0.1)
Florida 74 (4.9) 84 (3.8) 95 (2.3)
osorgis 77 (4.3) 81 (4.3) Si (42)
iiiissell 72 (03) 7$ (0.2) 00 (OM
Idaho 57 (IA OD (1.1)
Sind* 75 (43) 75 OA) 71 (4.0)
Indians 44 :(54) OS (4M $3 (2.5)
Iowa 41 (4.7) 54 (4.1) 89 (2.8)
Kentucky 62 (5.0) 60 (4.9) 83 (3.8)
Louisiana 79 (4.6) 72 (4.4) 80 (3.6)
Maryland 78 (4.4) 92 (2.1) 100 (0.0)
Michigan 67 (4.8) 73 (4.3) 87 (3.6)
Minnesota Si (41) SO (4.1) A- (15)
41011000 60 CIO) 48 (2.1) 17 MO
*busks , 40 t2.0) 511 (3.0) $2 (3.0)
Now Howystgre 20 Can c pm a (0.4)
New Jersey $3 (32) 79 (32) Si (34)
New M8x)00 81 (1.2) 60 (1.0) 88 (0.9)
New York 74 (4.9) 86 (3.6) 97 (2.0)
North Carolina 71 (4.6) $5 (3,5) 71 (3.7)
North Dakota 43 (3.2) 48 (2.6) 65 (2.9)
Ohio 66 (4.7) 81 (4.0) 90 (3.0)
0:1111101116 .59 (446) 54 (42) 07 OM
CilviOnn 4$ 5.1)1 55 (ltS) SS (M)
Panrovivania 44(4.5) Si OA) 94
,Itit150 Wind 47 OM fie Al* aii 41),

11,(4$1) OS (3A) 00 I23)
Virginia 74 (43) 97 (1.7) 94 (1.8)
West Virginia 72 (4.7) 75 (4.7) 88 (3.1)
Wisconsin 45 (5.4) 63 (4.6) 81 (3.1)
Wyoming 43 (0.8) 72 (0.7) 87 (1.6)

. .
,

S.

i , IS (04) .

115 (03) ri ,44.14

The standard errors uf the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample.
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TABLE 15.2 I Students' Reports on Their Curved Mathematics Course

GRADE 11
PUBLIC SCHOOLS

EigIth-Orade Mathematics Pre-Algebra Algebra

Percent of
Students

Average
Pro Sammy

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proliciency

NATION 82 (2.1) 251 (1.4) 19 (1.9) 272 (2.4) 15 (1.2) 298 (2.4)

Northeast 83 (5.8) 259 (2.9) 18 (3.9) 278 (6.7)1 18 (3.3) 297 (3.6)

Southeast 64 (3.7) 241 (3.4) 23 (4.4) 269 (4.6) 11 (2.2) 298 (4.8)1

Central 58 (4.8) 255 (3.1) 22 (4.3) 276 (3.1)1 15 (2.8) 289 (5.4)

West 83 (2.7) 252 (2.4) 15 (2.7) 266 (3.6) 17 (1.8) 299 (4.5)

. SIAM
Aiebatia 88 (2.5) SI43 (1.5) 20 (1.9) 208 02.1 11 (12) 2$7 (3.0)

Miens 48 (1.5) 248 (1.3) 20 (1.5) 206 (1.0) 11(13) 200 (24)

Arkareas 10 (22) '248 (4.0) 10 (1.9) 270 (2.3) 10 (1.1) 289 (24)

Caltrnia 50 (1.9) 342 (tit) 21 (14) 272 (22) 11 (4A) 293 (20)

Colorado 46 (2.5) 255 (1.4) 32 (2.1) 270 (1.2) 18 (1.1) 295 (2.0)

Connecticut 50 (1.9) 251 (1.3) 30 (1.8) 280 (1.0) 17 (1.0) 308 (1.1)

ft/aware 48 (1.2) 243 (0.7) 25 (1.2) 284 (1.3) 24 (0.9) 295 (1.7)

District of Columbia 57 (1.0) 217 (0.6) 10 (0.8) 241 (1.7) 32 (0.9) 253 (1.4)

Florida 63 (1.8) 242 (1.4) 19 (1.2) 271 (1.8) 14 (1.0) 298 (1.8)

Margie 37 OA 244 (1.1) 28 (1.9) 271 (1.8) 14 (13) OW (2.4)

Hawaii 81 (4.0) 237 (0.8) 24 (0.9) 273 (13) 10 (0.6) 298 (2.2)

Idaho 47 (1.1) 284 (0.7) 32 (1.2) 271 (1.1) 111(1.1) 301 (1.2)

LAMA* 83 (2.4) 251 (12) 18 (2.0) 2418 (3.7) 18 (1.3) 240 (2.8)

Indiana 08 (2.1) 258 (1.1) 18 (15) 282 (2.2) 19 (1.1) 308 (2.4)

lows 89 (2.8) 272 (1.5) 19 (2.7) 287 (2.1) 10 (1.0) 311 (2.4)

Kentucky 67 (2.2) 247 (1.1) 18 (1.7) 270 (1.9) 12 (1.2) 289 (2.2)

Louisiana 53 (2.9) 238 (1.5) 34 (2.8) 251 (2.3) 12 (1.1) 265 (4.2)

Maryland 38 (2.0) 237 (1.4) 32 (1.4) 281 (1.6) 27 (1.5) 291 (V)

Michigan 59 (2.8) 253 (1.4) 24 (2.1) 272 (1.5) 14 (1.4) 303 (2.1)

Minnesota 54 PA 286 (1.3) 25 (2.4) 281 (Li) 17 (1.4) MS (1.8)

Montana 59 (24) 278 (CO) 20 (1.9) 281 (1.1) lk (1.5) 209 (3.8)

Nebraska OS (2.5) 271 (1.2) 20 (2.1) 277 (14) 11 (1.0) 307 (2.0)

Kw Hampshire 55 (1.3) 2ea (1.0) 26 (1.0) 280 (1.0) 14 (0.9)

New Jarsay SS (22) 285 (1.2) 24 (2.1) 275 (2.0) 18 (1.1) 308 (1A)

New Mexico 62 (1.2) 247 (0.7) 23 (1.1) 265 (1.5) 11 (0.8) 288 (1.9)

New York 73 (1.8) 252 (1.4) 8 (1.2) 273 (2.7) 13 (1.1) 291 (2.7)

North Carotin* 58 (1.8) 234 (1.1) 22 (1.4) 262 (1.4) 17 (1.3) 290 (1.3)

North Dakota i3 (2.0) 277 (1.4) 17 (1.9) 289 (2.4) 8 (1.0) 307 (4.4)

Ohio 83 (2.2) 254 (1.2) 20 (2.0) 270 (1.9) 16 (1.1) 300 (1.5)

Oklahoma 53 (2.7) 254 (1.5) 30 (V) 267 (1.8) 13 (1.1) 200 (2.8)

Oregon 43 (1.5) 254 (1.2) 30 (1.2) 2711 (14) 20 (1.1) 305 (fS)

Poonsylvania 49 (2.5) 241 (1.8) 24 (2.2) 275 (1.5) 25 (1.6) Se (14)

Rhode Island 82 (1.1) 246 (0.7) 29 (0.8) 272 (0.9) 18 (0.8) 203 (1.7)

TOM 72 (2.0) 249 (1.4) 14 (14) 274 (2.0) 12 (1.0) 298 (1.3)

VIrginia 46 (2.0) 244 (1.5) 35 (1.8) 271 (1.5) 18 (1.0) 305 (2.4)

West Virginia 63 (2.0) 244 (1.2) 19 (1,8) 287 (1.3) 16 (1.2) 291 (1.8)

Wisconsin 68 (2.5) 286 (1.4) 17 (1.8 284 (2.3) 13 (1.3) 307 (1.9)

Wyoming 48 (1.0) 266 (0.9) 31 (0.9) 270 (1.1) 16 (0.8) 303 (1.2)

Tasmania
worn Ti OA 223 (0.8) 12 (a7) =3 (2.1) 7 (OA 230 (4.1)

Virgin Wands 88 (02) 218 (0.8) 3 (0.5) ... (d..) e (o.$) 240 (43)

The standard errors of the estimated percentages and proficiencies appear in tparentheses. It can be sail:3 with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample: The pementages may not add to 100 percent because a small number of students reported taking other
mathematics courses. "*5arnple size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with
caution - the nature of the sample does not allow accurate determination of the variability of this estimated statistic

3
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TABLE 15.3 Teachers' Reports on the Amount of Time Spent on Mathematics Instruction
Each W eek

GRADE
PUBLIC SCHOOLS

NATION
Northeast
SouthearA
Central
West

VA=
SAINOame

/AVM
Ariasioas
Ca WOW&
Colorado
Connecticut
Delaware
District of Columbia
Florida
GOO*
HMS
40110
99601.4

tozilan8,
Iowa
Kentucky
Louisiana
Maryland
Michigan
lainnesola
MOnliana
Atibrastas
:108w,ttampottir.
"481# *Amy
New Mexico
New York
North Carolina
North Dakota
Ohio
Clidahoms
orsaft
:Ppirtorlitanta
Rh Ode IOW

Virginia
West Virginia
Wisconsin
Wyoming

1131111791U100.

16480.144nas

Average Hours
instruction Provided

Each Week

Two and One-Haff
Hours or Less Each

weak

More than Two and
One-Han Hoses, but

Less than Foca Hours
Each Week

Four Hours or Mora
Each Week

Percent el
Students

Average
PrefIclency

Percent of
Students

Average
Prellciency

Percent el
Students

Average
Proficiency

3.5 19 (2.4) 260 (2.8) 51 (4.7) 265 (1.9) 30 (4.5) 261 (3.0)

3.4 10 (4.7) "r (***) 77 (8.8) 271 (2.7) 14 (5,5) ("*)

3.8 14 (3.9) 254 (8.9)1 35(10.7) 262 (5.2)1 51(11.1) 253 (3.7)1

3.3 21 (5.2) 260 (6.9)1 54 (9.8) 264 (4.8)1 25 (9.1) 28$ (8.4)1

3.4 26 (4.5) 263 (3.2) SO (7.8) 263 (3,1) 25 (5.9) 267 (5.9)i

3.7 27 (4.2) 255 (2.3) 23 (3.1) 252 (2.0) 50 ((3) 253 (1.7)

3.3 34 (2.8) 259 (1.7) 33 (2.9) 257 (2.6) 33 (3.8) 261 (2.4)

34 $1 (3.3) 258 (2.0) 28 (3.0) 259 (2A) 41 (3.1) 255 (1.3)

95 21 (2.5) 249 (3.5) 41 (3.0) 263 (2.2) 38 (3.6) as? (2.3)
3.3 32 (2.8) 265 (1.9) 45 (3.8) 267 (1.8) 23 (2.9) 269 (2.1)

3.5 11 (2.8) 769 (3.6)1 75 (3.4) 271 (1.3) 13 (2.4) 267 (4.2)

3.5 .18 (0.9) 249 (2.0) 50 (1.0) 263 (1.3) 32 (1.2) 264 (1.3)

25 (0.9) 223 (12) 37 (0.9) 235 (13) 38 (1.0) 235 (1.2)

3.5 27 (2.7) 253 (2.8) 34 (3.2) 259 (2.4) 39 (2.9) 258 (1.7)

19 (U) 254 (23) 24 (3.1) 256 (2.9) 67 (3.4) MO (13)

564 22 (0.7) 240 (1.6) (0.2) 253(12) 96 (0.8) 263 (13)

3.1 43 (1.5) 233 41.1)
.44
27 (1.4) 274 (1.5) 29 (1.2) 2139 (13)

33 24 (4.1) 2114 (2.0) 54 (il) 280 (2.9) 23 (4.3) 254 (43)
23 211 (33) 283 (2.0) 42 (4.0) 287 (1A) 30 (3.9) pis (22)
32 28 (4.4) 275 (2.4) 62 (4.7) 278 (1.1) 9 (2.5) 284 (4.3)1

3.6 213 (3.7) 252 (1.7) 30 (3.8) 259 (2.2) 44 (4.5) 257 (2.7)

3.7 18 (3.2k 246 (2.5) 27 (3.5) 246 (2.7) 54 (3.4) 246 (1.9)

3.7 16 (2.6) 262 (3.9) 44 (2.8) 264 (2.1) 39 (3.0) 260 (2.7)

3.3 35 (3.6) 262 (2.9) 32 (3.5) 267 (2.5) 33 (3.9) 265 (2.3)

SA 32 (3.3) 272 (1.7) 26 (2.9) 279 (1.8) 42 0.0) 277 (1.8)

16 21 (3.2) 280 (1.3) 30 (1.9) 232 (1.5) 49 (2.9) 281 (1.3)

3.2 30 (3.3) 275 (1.7) 46 (3.3) 275 (1.1) 23 (3.3) 280 (2.8)

3.3 25 (12 , 283 (1.3) 48 (1.3) 274 (1.3) 30 (1.1) 274 (14)
8.8 43 (2.8) 209 (2.13)1 IQ (2.) 275 (1.7) 18 (2.13) 243 (4.3)

3.3 36 (1.0) 256 (12) 34 (1.4) 259 (1.3) 30 (1.3) 254 (1.8)

3.4 11 (2.1) 261 (4.8) 79 (2.8) 263 (13) 10 (2.0) 244 (4.3)

3.8 14 (22) 250 (2.3) 38 (3.6) 248 (2.0) 47 (4.0) 253 (2,0)

3.5 21 (2.9) 283 (2.0) 35 (3.4) 281 (2.4) 44 (2.3) 282 (2.0)

3.2 28 (3.3) 262 (2.5) 62 (3.7) 266 (1.8) 10 (2.2) 270 (3.4)1

3.0 40 (4.0) 282 (13) 34 (3.5) 262 (1.7) 20 (32) 289 (3.2)

33 26 (3A) 288 (2.2) 67 (3.5) 274 (13) 17 (3.1) 272 (3.4)

3A 21 (3.7) 200 (3.2) SO (4.5) 268 (1.5) 20 (3.4) 205 (4A)

17 (1.0) 248 (1.7) 40 (1.2) 254 (13) 43 (0.li) 262 (1.0)

3.3 34 (3i) 25? (PA) Se (35) 255 (2.4) 00 (3.3) 205 (2.2)

3.4 25 (2.6) 259 (3.4) 43 (3.3) 263 (2.0) 32 (33) 287 (3.1)

3.4 29 (2.9) 252 (2.1) 41 (3.7) 256 (1.7) 30 (3.3) 280 (1.9)

3,5 19 (3.3) 276 (2.0) 58 (4.3) 278 (1.6) 24 (4.0) 270 (3.4)

3.2 35 (1.4) 271 (1.2) 44 (1.7) 274 (0.9) 21 (1.0) 272 (1,7)

3.0 20 (0.) 237 (1 46 (04) 231 (0A) 34 (OA) 231 (144)

3.0 41 (1.0) 214 (1.2) 'A (0.8) 213 (1.0) 25 (0.8) 235 (1.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of Interest, the value far the whole 17opulation is withm plus or minus two standard errors of the estimate
for the sample. 10**Sample rize insufficient to permit reliable estimate. There were fewer than 62 students. Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 15.6 I Teachers' Reports on the Instructional Emphasis Placed on Numbers and
operations

GRADE S
PUSUC SCHOOLS

Heavy Einphasis Moderate Emphuis UM* or No Emphasis

Percent of
Students

Numbers and
Operations
Proficiency

Percent of
Students

Plumbers and
Operations
!sroficiency

Percent of
Students

Numbers and
Operations
Proficiency

PLATON 49 (3.8) 260 (1.8) 36 (3.9) 267 (2.8; 15 (2.1) 287 (3.4)
Northeast 41 (6.9) 288 (2.9) 38(10.5) 266 (4.0)1 21 (6.5) *44 ( IP 41)

Southeast 59 (7.3) 256 (3.1) 26 (8.4) 264(11.2)1 15 (4.8) 282 (7.7)1

Central 54 (7.2) 264 (4.3) 33 (5.3) 269 (4.9) 13 (4.5) 285 (6.8)1

West 42 (7.4) 257 (3.6) 45 (6.8) 288 (4.6) 13 (2.1) 291 (6.6)

WAITS
Alatame 58 (3.0) 254 (12) so (3.0) 253 (2.2) 8 (14) 292 (5.7)I

Arizona 52 (3.3) 259 (1.9) 33 (2.7) 2151 (12) 12 (12) 2116 (4.3)

Aticanses SO (3.3) 259 (1.2) 32 (3.1) 203 (2.1) $ (1.1) 238 (4.7)
CallOornia 40 (3.1) 251 (12) 311 (2.7) 257 (2.5) 22 MO 232 (3.5)
Colorado 37 (3.01 262 (1.7) 49 (3.1) 269 (1.5) 14 (1.8) 288 (3.7)
Connecticut 41 (3.4) 266 (1.9) 37 (2.4) 270 (2.1) 22 (2.5) 297 (3.7)
Delaware 43 (1.5) 255 (1.3) 39 (1.8) 266 (1.5) 18 (0.7) 290 (2.1)
District of Columbia 47 (0.9) 231 (1.4) 37 (1.0) 239 (1.2) 16 (0.8) 264 (2.9)
Florida 56 (2.4) 253 (1.6) 31 (2.5) 264 (2.3) 12 (1.3) 292 (3.4)
Georgia 57 (2.7) 255 (12) 34 (2.41 290 (1.3) 9 (14) 290 (7.9)
Haw& 48 (1.0) 248 (1.2) 39 (1.0) 251 (1.5) 15 (02) 27$ (2.2)
Idaho 4$ (1.8) 271 (1.1) 41 (1.5) 274 (1.3) 11 (0.7) 292 (22)
0Iino4e 41 (4.3) 257 (2.7) 44 (4.1) 283 (22) 15 (22) 239 (4.1)
Indians 55 (2.8) 295 (1.9) 34 (2.9) 271 (2.4) 11 (1.5) 299 (4.1)
Iowa 48 (4.1) 278 (1.7) 43 (4.1) 282 (1.7) 10 (1.5) 303 (4.5)
Kentucky 58 (3.8) 255 (1.5) 33 (3.7) 261 (2.2) 10 (1.6) 289 (2.6)
Louisiana 51 (4.4) 248 (1.5) 37 (4.0) 255 (2.2) 7 (1.8) 272 (4.8)1

Maryland 35 (2.6) 249 (1.9) 41 (2.6) 261 (1.9) 24 (2.1) 296 (2.3)
Michigan 44 (3.7) 259 (2.3) 43 (3.9) 271 (2.0) 13 (1.8) 288 (3.3)

Minnesota 33 (3.3) 275 (12) 51 (3.0) 277 (12) 13 (1.7) 301 (2.7)

Montana 40 (2.8) 290 (2.0) 40 (2.3) 282 (14) 14 (1.3) 293 (2.9)
fliebricks 41 (39) 277 (14) 49 (3.0) 279 (1.5) 9 (1.0) 297 (3.9)
New Hampshins 30 (1.5) OM (1.9) 47 (1.7) 272 (111) 17 (1.5) 292 (29)
New Jersey 50 (3A) 283 (1.5) 34 (33) 273 (2.3) 15 (12) 308 (2.0)
New Mexico 54 (1.2) 254 (1.0) 34 (1.1) 259 (1.2) 12 (0.7) 280 (3.2)
New York 44 (3.7) 255 (2.2) 42 (3.3) 264 (2.0) 13 (1.6) 290 (4.0)
North Carolina 49 (2.7) 246 (1.4) 117 (2.6) 256 (1.9) 14 (1.7) 287 (2.9)
North Dakota 49 (3.2) 283 (1.9) 41 (3.2) 289 (1.9) 10 (0.8) 295 (2.4)
Ohio 48 (3.7) 261 (1.8) 38 (3.5) 272 (1.6) 14 (2.2) 294 (3.7)
Oklahoma 5$ (33) 2a3 (1.4) 34 (3.5) 271 (IA) 9 (1.7) 290 (5.7)
Oregon 34 (3.0) 267 (2.3) 44 (2A) 2:2 (15) 22 (2.4) 281 (2.3)
Pennsylvania 47 (10) 200 (12) 34 (3.3) 271 (2.5) 19 (2.3) 293 (3.9)
Rhode Wand 52 (1.0) 252 (0.7) 30 (0.9) 270 (13) 111 (1.1) 239 (2.1)
Tam 51 (3.5) 257 (12) 32 43.1) 222 (19) 7 (14) 27$ (42)
Virginia 48 (2.4) 256 (1.8) 35 (2.6) 296 (1.9) 18 (2.1) 297 (4.3)
West Virginia 48 (3.7) 255 (1.8) 40 (3.6) 260 (1.7) 13 (1.6) 281 (3 S)

Wieconsln 37 (3.4) 272 (1.9) 47 (3.0) 278 (1.5) 16 (2.0) 295 (3.3)
Wyoming 42 (1.2) 274 (0,9) 39 (1.6) 275 (1.3) 19 (1.5) 281 (1.8)

11111MITORIES

Oen 66 (0.$) 231 (1.0) 29 (0.7) 243 (1.2) 10 (0.5) MS (2.1)
Violin Wands 53 (1.1) 227 (1.1) 34 (1.0) 227 (1.1) 13 (05) 242 (2S)

The standard errors of the estimated percentages and proficiencies appear in L'arentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. -To determine the emphasis placed on Numbers and Operations, responms were averaged acron five topics.. whole
number operations, common fractions, decimal fractions, ratio or proportion, and percent. "*Sample size insufficient to permit
reliable estimate. There were fewer than 62 students. ! Interpret with caution - the nature of the sample does not allow accurate
determination of the variability of tiis estimated stitigtiC.
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TABLE 15.7 Teachers' Reports on the Instructional Emphasis Placed on Numbers and
Operations Organized by the Percentage of Students Receiving Heavy Emphasis

GRADE a
PUBLiC SCHOOLS

Heavy Emphasie Moderate Ernpfsesis Little or No Emphasis

Percent of
Students

limbers and
Operations
Proficiency

Percent of
Students

Numbers and
Operations
Proficiency

Percent of
Students

Huebert and
Operations
Proficiency

sTATESITIllutiTosits
4

Texas 61 (3.5) 257 (1,7) 32 (3.1) 262 (1.8) 7 (1.4) 278 (4.7)
Arkansas 60 (3.3) 259 (1.2) 32 (3.1) 263 (2.1) 8 (1.1) 288 (4,7)
Alabama f B (3.0) 254 (1.8) 36 (3.0) 263 (2.2) 6 (1.4) 282 (5.7)I
Kentucky 58 (3.8) 255 (1.5) 33 (3.7) 261 (22) 10 (1.6) 289 (2.6)
Oklahoma 5$ (313) 211.13 (14) 34 (3.5) 271 (1,8) 9 (1.7) 290 (8.7) '

Geogia 57 (22) 265 (1.0) 34 (2.4) 200 (1.8) 9 (1.4) 201 (7,9)
Umbrian& 57 (4.4) 24$ (15) 37 (4.0) 256 (2.2) 7 (1.8) 272 (4.8$
Amide 38 (2.4) 253 (1.8) 31 (25) 254 (9.3) 12 (12) 292 (3.4)
Indians ss OA 203 MO 34 (2.9) 271 (2A) 11 (1.5) 290 (4.1)
Guam 55 (0.8) 231 (1.0) 29 (0.7) 243(12) 16 (0.5) 264 (2.1)
New Mexico 54 (1.2) 254 (1.0) 34 (1.1) 259(12) 12 (0.7) 280 (3.2)
Virgin Islands 53 (1.1) 227 (1,1) 34 (1,0) 227 (1.1) 13 (05) 242 (2.5)
Arizona 52 (3.3) 259 (1.9) 36 (2,7) 265 (1.8) 12 (1.6) 286 (4.3)
Rhode Island 52 (1.0) 252 (0.7) 30 (0,9) 270 (1.1) 18 (1,1) 289 (2,1)
Net" Jersey 50 (3.4) 263 (1.5) 34 (3.3) 273 (2.3) 16 (143) 308 (3.0)
North Carolina 49 (2T) 246 (14) 37 (2.6) 258 (1.9) 14 (1.7) 287 (2.9)
North Dakota a (32) 283 (1.9) 41 (5.2) 20 (1.9) 10 (0.8) WS (2.4)
Ohio 48 (3.7) 281 (1.II) 3$ (3A) 272 (1.6) 14 (2.2) 294 (3.7)
idaho 411 (1.6) 271 (1.1) 41 (1.15) 274 (13) 11 (0.7) 292 (2.7)
West Virginia 48 (3.7) 255 (1.6) 40 (3,6) 260(1.7) 13 (1,6) 281 (3,8)
Iowa 48 (4.1) 278 (1.7) 43 (4,1) 282 (1.7) 10 (13) 303 (43)
District of Columbia 47 (0.9) 231 (1.4) 37 (1.0) 239 (1.2) 16 (0.8) 264 (2.9)

Pennsylvania 47 (3.0) 260 (1.7) 34 (3.3) 271 (2,5) 19 (2.3) 293 (3.9)
Virginia 46 (2,4) 256 (1.8) 35 (2.6) 266 (1.9) 18 (2.1) 297 (4.3)

Hawaii 40 (1.0) 246 (1.2) 69 (1.0) 261 (1.5) 15 (0.6) 278 (2.2)
New York 44 (3.7) 255 (2.2) 42 (3.3) 264 (2.0) 13 (1.6) 290 (4.0)
Michigan 44 (3.7) 250 (2.3) 43 (3.8) 271 (2.0) 13 (1.8) 288 (3.3)
Delaware 43 (1.5) 255 (1.3) 39 (16) 236 (1.5) 18 (0.7) NO (2.1)
Wyoming 42 (1.2) 274 (0.9) 39 (1.6) 275 (1.3) 19 (1.5) 261 (1.8)
Nebraska 41 (3.0) 277 (1.4) 49 (3.0) 279 (15) 9 (1.0) 297 (3,9)
Connecticut 41 (3,4) 266 (1.9) 37 (2.4) 270 (2.1) 22 (2.5) 297 (3.7)
Illinois 41 (4.3) 257 (2.7) 44 (4,1) 268 (2.6) 15 (2.5) 289 (4.1)
California 40 (3.1) 251 (1.7) 38 (2.7) 257 (2.5) 22 (2.2) 282 (3.5)

Montana 40 (2,8) 280 (2.0) 46 (2.8) 282 (1,4) 14 (1.3) 293 (2,9)

Colorado 37 (3,0) 262 (1.7) 49 (3.1) 269 (1,5) 14 (1.6) 288 (3.7)
Wisconsin 37 (3.4) 272 (1.9) 47 (3,0) 278 (1.5) 18 (2.0) 295 (3.3)
New Hampshire 38 (1.1) 223 (14) 47 (1.7) 272 (1.8) 17 (1.5) 222 (2.3)
Minnesota 38 (as) 275 (1.8) Si (3.0) 277 (1.0) 13(1.7) 301 (2.7)
Maryland 35 (2.6) 249 (1.9) 41 (2.6) 261 (1.9) 24 (2.1) 296 (2.3)
Oregon 34 (3.0) 287 (2.3) 44 (2.9) 272 (15) 22 (2.4) 288 (2.3)

The standard errors of the estimated liercentages and proficiencies appear in Liarentheses. It can be said with 95 peroent certainty
that for each population of interest, the value for the whole population is withm plus or minus two standard errors of the estimate
for the sample. To determine the emphasis placed on Numbers and Operations, responses were averaged across five topics: whole
number operations, common fractions, decimal fractions, ratio or proportion, and percent. ! Interpret with caution the nature of
the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 15.8 I Teachers' Reports on the Instnictional Emphasis Placed on Measurement

MADE I
PUBLIC SCHOOLS

Heavy Emphasis Moderate Emphasis LANs or No Emphasis

Paresid of
Students

illeasuramint
Proficiency

Percent of
Stu( Hints

Measureman!
Ptsficiancy

Percent of
Students

Maasuniment
Proficiency

NATION 17 (3.0) 250 (5.6) SO (3.9) 256 (2.5) 33 (4.0) 272 (4.0)
NOrtheast 32(11.5) 257(11.7)1 35(10.1) 283 (4.8)1 34 (8.3) 282 (4.8)1
Southeast 13 (6.8) 242 (7.6)1 65 (9.3) 249 (5.4) 22 (8.1) 259(10.7)t
Central 17 (5.7) 247(12.5)1 41 (8.2) 280 (4.1) 42 (9.7) 270 (7.7)1
West 11 (2.8) 251 (7.7)1 53 (4.8) 256 (3.9) 36 (5.3) 275 (6.3)

!UMW
,ifilbima 24 (363) 244 (3.7) 38 (3.5) 245 (1.6) 19 (3.0) 280 (3.9)
Aims 10 OA 250 (4.5) 4$ (2.8) 250 (2.1) 43 (2.7) 288 (2.1)
'Manus 17 (2.7) 248 (3.4) SO (3.4) 252 (15) 24 (2.9) 287 (3.1)
CiiIbrala .21 (2.5) 246 (2.7) 54 (2.6) 347 (2.2) 26 (2.7) 268 (3.3)
Colorado 7 (1.2) 259 (45) 50 (3.8) 259 (2.0) 43 (3.5) 272 (2.4)
Connectic1.1 28 (3.3) 263 (3.8) 47 (2.9) 283 (2.2) 26 (2.3) 287 (3.0)
Delaware 20 (1.1) 251 (2.2) SO (1.4) 253 (1.9) 30 (1.1) 271 (2.2)
District of Columbia 25 (0.8) 217 (1.8) 56 (1.1) 220 (1.1) 20 (0,9) ne (2.9)
Florida 19 (2.3) 240 (2.9) 52 (2.6) 249 (2.0) 28 (2.5) 267 (3.2)

000102 33 (2A) 20 (2.2) 47 (2.8) 253 (2.2) 20 (2.4) 285 (4.6)
Hewn 15 (0.8) 229 (25) 49 (1.0) 248 (1.3) 36 (1.0) 258 (1.9)

`19681e 10 (1.1) 206 (2.5) 49 (13) 288 (1.5) 41 (1.2) 276 (2.1)
411nolia 17 (SA) 235 (9.0)1 40 (3.8) 259 (1.9) 34 (3.4) 288 (4.5)
' 91161118 9 0.9) 255 (4.2)1 51 (3.2) 258 (2.0) 41 (3.1) 275 (2.6)

lowa 14 (2.8) 272 (4.7) 54 (4.7) 271 (2.1) 32 (4.1) 286 (3.7)
Kentucky 19 (3.0) 257 (3.4) 51 (3.7) 246 (2.5) 29 (3.5) 262 (2.4)
Louisiana 13 (2.3) 232 (5.2) 55 (3.6) 240 (2.1) 33 (3.8) 246 (3.1)
Maryland 21 (2.6) 237 (3.9) 42 (2.9) 248 (23) 37 (2.7) 278 (3.1)
Michigan 12 (2.2) 247 (4.6) 50 (3.6) 256 (2.3) 38 (3,4) 270 (2.8)

)918wienta 12 (2.2) 280 (4.1) 41 (3.3) 289 (2.1) 47 (:)...15) 271 (15)
110cstione 9 (1.0) 277 0.7) 58 (2.1) 217 (1.8) sz (1.9) 283 (3.3)
=9166rmia) 12 (2.3) 276 (3.2) 49 (34) 274 (2.4) 39 (V) 275 (2.7)
INIsit Hainpshire 15 (0.9) 281 (2.0) 49 (13) 271 (1.0) 38 (1.1) 278 (2.0)

;'*ew Army 24 (3.1) 255 (3.2) 45 (2.7) 251 (2.3) 30 (3.1) 286 (4.0)
New Mexico 16 (1.1) 245 (3.1) 51 (1.5) 251 (1.2) 33 (1.5) 260 (1.7)
NOW York 13 (2.3) 258 (4.9) 46 (3.3) 254 (3.1) 40 (3.5) 255 (3.0)
North Carolina 17 (2.3) 228 (3.2) 52 (2.9) 239 (1.9) 31 (2.7) 255 (3.0)
North Dakota 13 (2.6) 277 (5.0)1 53 (3.4) 279 (2.5) 35 (3.3) 284 (3.1)
Ohio 17 (2.8) 243 (4.2) 50 (3.0) 258 (1.7) 33 (3.1) 275 (2.4)

c40800m0 11 (2.5) 258 (3,5)1 50 (4.2) 254 (1.9) 39 (3.8) 284 (3.0)

'Ckle4on 12 12.2) 265 (4.7) 52 43.0) 288 (2.1) 33 (3-0) 276 (3.0)

iiPlifinfliaiinis 15 (2.2) 232 (3.7) 42 (2.9) 259 (2.8) 43 (2.9) 278 (3.9)
*WS Mad II (0.5) 250 (2.6) 47 (1.4) 254 (15) 40 (1.5) 284 (1.5)
INISIS 29 (3.7) 24$ (30) 52 (3.1) 250 (2.1) 19 (2.4) 200 (3.7)
Virginia 12 (2.0) 245 (3.9) 47 (2.9) 251 (2.0) 41 (3.1) 272 (3.2)
West Virginia 13 (2.4) 241 (3.6) 47 (3.9) 249 (1.7) 41 (3.7) 262 (2.7)
Wsconsin 11 (2.5) 264 (4.3)1 45 (3.7) 269 (2.5) 44 (4.4) 281 (2.2)
Wyoming 7 (0,4) 268 (3.7) 42 (1.8) 270 (1.5) 51 (1.7) 2"(2 (1.6)

'24.059 .233 (2.0) 47 (05) 222 (1.8) 29 (0.9) 230 (15)
29 .(0.7) 216 (1.6) 45 (1.0) 216 (1.9) 19 (0.8) 212 (2.5)

The standard errors of the estimated percentages and proficiencies appear in partntheses. It can be said with 95 percent cenainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sampre. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated itatistic.
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TABLE 15.9 Teachers' Reports on the Instructional Emphasis Placed on Measurement
Organized by the Percentage of Studtnts Receiving Heavy Emphasis

GRADE 8
PUBLIC SCHOOLS

Heavy Emphasis Moderate Er Wheels Little or No Emphasis

Percent of
Students

Measurement
Proficiency

Percent of
Students

Meastrement
Proficiency

Percent of
Students

Meastrement
Prollciency

IITATWTERRITottiES
Virgin islands 35 (0.7) 216 (1.6) 45 (1.0) 218 (1.9) 19 (0.8) 212 (2.5)
Georgie 33 (2.8) 242 (2.2) 47 (2.8) 253 (2.2) 20 (2.4) 265 (4.6)
Texas 29 (3.7) 248 (3.0) 5: (3.1) 250 (2.1) 19 (2.4) 260 (3.7)
Connecticut 28 (3.3) 263 (3.8) 47 (2.9) 263 (2.2) 26 (2.3) 287 (3.0)

Oberial of Columbia 25 (0.8) 217 (1.8) 58 (1.1) 220(1.1) 20 (0.9) 238 (2.9)
New Jersey 24 (3.1) 255 (3.2) 45 (2.7) 261 (2.3) 30 (3.1) 20 (4.0)
Alabama 24 (SA 244 (3.7) 58 (33) 245 (1.0) 19 (3.0) 290 (3.9)
Guilin 24 (02) 233 (2.0) 47 (0.8) 222 (1.5) 29 (0.8) 230 (1.5)
Maryland 21 (2.8) 297 (39) 42 (2.8) 248 (2.5) 27 (2.7) 271 (3.1)
California 21 (2.5) 248 (2.7) 54 (2.8) 247 (2.2) 25 (2.7) 268 (3.3)
Delaware 20 (1.1) 251 (2.2) 50 (1.4) 253 (1.9) 30 (1.1) 271 (2.2)

Florida 19 (2.3) 240 (2.9) 52 (2.6) 249 (2.0) 28 (2.5) 267 (3.2)
Kentucky 19 (3.0) 257 (3.4) 51 (3.7) 246 (2.5) 29 (3.5) 262 (2...)
Oh. J 17 (2.8) 243 (4.2) SO (3.0) 258 (1.7) 33 (3.1) 275 (2.4)

011e013 17 (34) 235 (2.0$ 49 (43.8) 250 (1.9) 34 (3.4) 288 (4.5)
North Carolina 17 (2.3) 228 (3.2) 52 (2.9) 239 (1.9) 31 (2.7) 255 (3.0)
Arkansas S7 (22) 248 (9.4) 80 (3.4) 252 (1.8) 24 OA 287 (3.1)
New Mexleo 19 (1.1) 245 (3.1) 51 (1.5) 251 (1.2) 33 (1.5) 290 (1.7)
Pennsylvania 15 (22) 25.1 (33) 42 (2.9) 250 (2.8) 43 (2.9) 278 (3.9)
NOW Hampshire 15 (0.9) 261 (2.0) 4.9 (1.3) 271 (1.6) 38 (1.1) 278 (2.0)

Hawaii 15 (0.8) 239 (2.5) 49 (1.0) 248 (1.3) 38 (1.0) 258 (1.9)
10Wa 14 (2.8) 272 (4.7) 54 (4,7) 271 (2.1) 32 (4.1) 288 (3.7)

New York 13 (2.3) 258 (4.9) 46 (3.3) 254 (3.1) 40 (33) 255 (3.0)

Louisiana 13 (2.3) 232 (5.2) 55 (3.6) 240 (2.1) 33 (3.8) 246 (3.1)

Wait Virginia 19 (2.4) 241 (3.e) 47 (3.9) 249 (1.7) 41 (3.7) 292 (22)
North Oalcora 13 (2.8) 217 (5.0)1 53 (3.4) 279 (2.5) 35 (3.3) 284 (3.1)
MOOS Wend 13 (0.5) 250 (2.8) 47 (14) 254 (1.5) 40 (1.5) 284 (1.5)

0 qlon 13 (2.2) 205 (4.7) 52 (3.0) 268 (2.1) 35 (3.0) 278 (3.0)
P stroke 12 (2.3) 276 (3.2) 42 (3.4) 274 (2.4) 39 (3.1) 275 (22)
Minnesota 12 (2.2) 266 (4.1) 41 (3.3) 269 (2.1) 47 (3.6) 277 (1.8)

Virginia 12 (2.0) 245 (3.2) 47 (2.9) 251 (2.0) 41 (3.1) 272 (3.2)

Michigan 12 (2.2) 247 (4.6) SO (3 6) 256 (2.3) 38 (3.4) 270 (2.8)

Wisconsin 11 (23) 264 (4.3)1 45 (3.7) 269 (23) 44 (4.4) 281 (2.2)

Oklahoma 11 (2.5) 258 (3.5)1 50 (4.2) 254 (1.9) 39 (3.6) 264 (3.0)

MVO VA 10 (I S) 200 (4.5) 418 (2.8) 250 (2.1) 43 (2.7) 205 (2.1)

Idaho 10 (1.1) 266 (2.5) 49 (1.5) 288 (1.5) 41 (12) 279 (2.1)
Indiana 9 (1-9) 255 (4.2y 51 (3.2) 258 (2.0) 41 (3.1) 09 (2.6)
Modena 9 (1.0) 277 (5.7) 58 (2.1) 277 (1.8) 33 (1.9) 295 (3.3)
Wyoming 7 (0.4) 268 (3.7) 42 (1.8) 270 (1.5) 51 (1.7) 272 (1.6)

Colorado 7 (1.2) 259 (4.5) 50 (3.8) 259 (2.0) 43 (3.5) 272 (2.4)

The standp.rd errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
esumated statistic.

1990 NAEP TRIAL STATE ASSESSMENT 3 c' PAGE 345



TABLE 15.10 I Teachers' Reports on the Instructional Emphasis Placed on Geometry

GRADE 8
PUBLIC SCHOOLS

Heavy Emphasis Moderate Emphasis Little or No Emphasis

Percent of
Students

Geometry
Proficiency

Percent of
Students

Geometry
Proficiency

Percent of
Students

Geometry
Proficiency

NATioN 28 (3.8) 260 (3.2) 51 (4.3) 260 (2.0) 21 (3.3) 284 (5.4)
Northeast 46(11.9) 264 (6.1)1 45(11.7) 273 (2.7)1 9 (1.9) ...., (..4)

,..xitheast 22 (7.0) 253 (7.5)1 56(10.7) 252 (3.8)1 22 (8.8) 253 (6.7)1

Central 26 (7.0) 261 (7.9)1 39 (6.7) 260 (3.5) 35 (7.2) 281 (9.0)1

West 24 (6.3) 260 (2.8)1 59 (6.5) 260 (3.2) 16 (4.5) 277(11.4)1

*TATES
Alabama 28 (3.0) 251 (2.4) SO (3.9) 247 (1.7) 24 (32) 249 (34)
Anzona 14 (1.II) 260 (3.7) 53 (24) 258 (1.5) 33 (2.3) 250 (2.1)
Arkansas 18 (2.5) 254 (2.7) 57 (3.1) 252 (1.5) 27 (2.9) 258 (1.9)
CMS:wills 25 (3.1) 259 (2.7) 53 (39) 254 (2.0) 22 (2.5) 258 (2.8)
Colorado 20 (3.1) 269 (2.4) 48 (3.5) 264 (1.6) 31 (2.8) 263 (1.9)
Connecticut 27 (2.9) 268 (2.5) 52 (2.7) 263 (1.9) 20 (2.0) 275 (2.9)
Delaware 17 (0.9) 256 (1.9) 57 (1.4) 253 (1.5) 26 (1.1) 282 (2.1)
District of Columbla 25 (0.9) 229 (1.9) 58 (0.9) 225 (1.2) 19 (1.0) 248 (3.4)

Florida 18 (2.4) 255 (2.7) 50 (3.3) 252 (1.8) 32 (3,1) 251 (2.8)

Georgia 30 (25) 255 (22) 45 (31) 254 (1.7) 22 (2.7) 259 (32)
Hawaii 17 (O.?) 204 (1.7) 49 (02) 250 (1.1) 34 (0.9) 251 (1.0)
Idaho 14 (O.?) 209 (2.2) 53 (1.5) 209 (1,2) 34 (13) 288 (12)
Illinois 29 (4.9) 258 (3.8) 44 (4.1) 258 (2.3) 28 (33) 255 (t?)
Indiana 15 (24) 283 (22) SS (all 283 (13) 30 (39) 288 (3.0)
Iowa 25 (3.5) 282 (2.8) 54 (4.1) 271 (1.6) 21 (3.3) 274 (2.8)
Kentucky 25 (3.4) 256 (2.5) 49 (3.6) 251 (1.7) 26 (3.4) 253 (2.8)

Louisiana 14 (2.4) 238 (4.1) 56 (4.0) 243 (2.1) 30 (3.9) 241 (2.7)

Maryland 22 (2.5) 254 (3.1) 48 (2.7) 254 (2.2) 30 (2.2) 264 (2.7)

Michigan 20 (2.9) 261 (3,0) 49 (3.6) 260 (1.7) 31 (3.3) 263 (2.4)

Minnesota 19 (3.0) 270 (215) 54 (3.5) 273 (1.6) 27 (2.9) 275 (2.1)
Mariana 31 (2.5) 2118 (1.5) 57 (V) 277 (1.3) 18 (14) 279 OA
Nebraska 19 (2.8) 2:19 (12) 58 (3.3) 273 (13) 23 (23) 271 (2.0)
New Hampshire 27 (14) 272 (2.2) 47 (1.6) 210 (1,8) 25 (1.2) 274 (2.3)
Hew Jersey 31 (32) 264 (13) 43 (23) ze (2.0) 21 (2-&) 2715 (4.2)

New Mexico 25 (1.1) 256 (2.0) 43 (1,2) 258 (1.4) 33 (1.3) 258 (1.3)

New York 40 (3.0) 265 (2.7) 52 (3.1) 257 (2.5) 9 (1.3) 248 (4.9)

North Carolina 17 (2.1) 254 (2.5) 54 (3.0) 247 (1.6) 29 '2,7) 253 (2.8)
North Dakota 23 (3.0) 280 (1.8) 57 (3.2) 278 (2.3) 20 (1.8) 279 (1.8)

Ohio 23 (3.4) 284 (2.7) SC (3.0) 259 (1.9) 27 (2.6) 264 (2.4)

()Wham 17 (2.8) 282 (24) 54 (42) 281 (1.8) 2$ (3.2) 258.(2.7)
Oregon 19 (2.1) 271 (2.9) 56 (3.2) 200 (11) 28 (2.7) 371 (2.4)
Penneylvenie 17 (2.7) 259 (2.8) 40 (29) 2$1 (2,2) 36 (3.0) 270 (4.3)
Rhode Island 17 (0.7) 281 (2.1) 44 (13) 255 (1.2) 39 (12) 253 (12)
TOM 31 (39) 257 (2.4) Si (22) 255 (13) 12 (2.0) 255 (4.11)

Virginia 18 (2.1) 266 (3.5) 48 (2.4) 259 (1.9) 34 (2,4) 259 (2.7)

West Virginia 14 (2.6) 252 (23) 49 (4.0) 254 (12) 37 (3.9) 256 (2.2)

Wisconsin 17 (2.7) 278 (2.9) 60 (3.8) 270 (1,7) 23 (3.1) 275 (3,0)

Wyoming
viliarizaws

15 (0.9) 274 (1.5) 50 (0.8) 268 (1.0) 35 (12) 272 (1.4)

Gum 22 (03) 253 (13) 50 (03) 234 (1.i) 2$ (05) 228 (1.5)
Virgin Wands 11 (0.2) 219 (1.8) 31$ (1.0) 227 (1.4) 51 Ng 222 (1.3)

The standard errors of the estimated loercentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. u*Sample size insufficient to permit reliable estimate. There were fewer than 62 students. !Interpret with caution

the nature of the sample does not allow aocurate determination of the variLbthty of this estimated statistic.

(.)
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TABLE 15.11 I Teachers' Reports on the Instructional Emphasis Placed on Geometry
I Organized by the Percentage of Students Receiving Heavy Emphasis

Heavy Emphasis Moderate Entphasis Uttle or No Emphasis

GRADE I Percent of Geometry Percent of Geometry Pareont of
PUBLIC SCHOOLS Students Proliciency Students Proficiency Students

STATINTERRITOMES

New York 40 (3.0) 265 (2.7) 52 (3.1) 257 (23) 9 (1.3) 246 (4.9)
Texas 37 (3.0) 257 (2.4) 51 (2.9) 255 (1.7) 12 (2.0) 255 (4.8)
New Jersey 37 (32) 264 (1.7) 43 (2.6) 262 (2.0) 21 (2.5) 278 (4.2)
Montana 31 (2$) 286 (1$) 57 (2.7) 277 (1.3) 13 (1.4) 279 (2.6)
Georgia 32 PA 255 (25) a (3.1) 254 (11.7) 22 OM 259 (3.T)
110n9ts 29 (4.0) 258 (33) 44 (4.1) 258 (2.3) 20 (SA 2$5 fan
New Hampshire 27 (1.4) 272 (2.2) 47 (1S) 270 OM 25 (1.2) 274 (2.3)
Conner:0W 27 (2.9) 209 (2.5) 52 (22) 203 (1.9) 20 (2.0) 275 (2.9)
Alabama 26 (3.0) 251 (244) SO (3A) 247 (1.7) 24 (32) 249 (a,4)
Iowa 25 (3.5) 282 (2.8) 54 (4.1) 271 (1.6) 21 (3.3) 274 (2.8)
California 25 (3.1) 259 (2.7) 53 (3.0) 254 (2.0) 22 (2$) 256 (2.6)
Kentucky 25 (3.4) 256 (2$) 49 (3.6) 251 (1.7) 26 (3.4) 253 (2.6)
District of Columbia 25 (0.9) 229 (1.9) 56 (0.9) 225 (1.2) 19 (1.0) 246 (3.4)
New Mexico 25 (1.1) 256 (2.0) 43 (1.2) 258 (1.4) 33 (1.3) 258 (1.3)
Ohio 23 (3.1) 254 (2.7) 50 (3.0) 9970 (1.9) 27 (2.6) 266 (2.4)
North Mote 23 (340) 250 (14) SI ($.2) 274 (2.3) 20 (1.6) 270 (1.11)

Maryland 22 (2.5) 254 (3.1) 411 (23) 254 (2.2) 30 (22) 264 (2.7)
Guam 22 (0.9) 20 (1.0) 50 (0.6) 234 (1.1) 28 (00) ZIO (1.5)
Coiorado 20 (5.1) 249 (24) 44 OA 264 (1.6) 31 (2.6) 293 (19)
Michigan 20 (2.9) 261 (3.0) 49 (3.6) 260 (1.7) 31 (3.3) 263 (2.4)
Minnesota 19 (3.0) 270 (2.5) 54 (3.5) 273 (1.6) 27 (2.9) 275 (2.1)

Oreaon 19 (2.1) 271 (2.9) 55 (3.2) 269 (1.7) 26 (2.7) 271 (2.4)
Nebraska 19 (2.6) 279 (1.8) 58 (3.3) 273 (1.7) 23 (2.3) 271 (2.6)
Virginia 18 (2.1) 296 (3.5) 48 (2.4) 259 (1.9) 34 (2.4) 259 (2.7)
Florida 14 (2.4) 25$ (2.7) 50 (32) 262 (13) 52 (3.A) 251 (2.4)
Hawaii 17 (117) 264 (1.1) 49 (A9) 250 (1.1) 34 (0.9) 251 (13)
°Kano= '17 (LC 21i2 (244) 54 (4.2) 251 (1.5) 25 (32) 256 (2.7)
140111 Coronas 17 (2.4) 254 (2.5) 54 (3.0) 247 (LI) 29 (2.7) 253 (24)
Wisconsin 17 (2.7) 278 (2.9) SO (3.5) 270 (1.7) 23 (3.1) 275 (3.0)
Rhode Island 17 (0.7) 261 (21) 44 (13) 255 (12) 39 (1.3) 255 (1.6)
Pennsylvania 17 (2.7) 259 (2.6) 4S. (2.9) 261 (2.2) 34 (,3.0) 270 (4.3)
Delaware 17 (0.9) 258 (1.9) 57 (1.4) 253 (1$) 26 (1.1) 262 (2.1)
ArkanSas 18 (23) 254 (2.7) 57 (3.1) 252 (13) 27 (2.9) 256 (1.9)
Indiana 15 (2.4) 263 (2.8) SS (3.1) 263 (1.7) 30 (3.0) 268 (3.0)
wyoming ts OW 276(14) 50 (0.11) 111141(1,0) 36 (12) 272 (1A)
MizOne 14 (1.6) .210 (32) 53 (2A) 256 (13) 33 (2.9) 250 (V)
inuisiana 14 (2A) 234 (4.1) 510 (4.0) 943 (2.4) SO (3.9) 211 (2.7)
West Virginia 14 (2.e) Via f2.51 4 (4.0) 254 (12) 37 (3.9) 255 (22)
Idaho 14 (0.7) 269 (2.2) 53 (1.5) 269 (1.2) 34 (1.5) 2e8 (1.7)
virgin Islands 11 (0.2) 219 (1.6) 38 (1.0) 227 (1.4) 51 (1.0) 222 (1.3)

oilmen,/
Proficiency

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.

0
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TABLE 15.12 I Teacheri Reports on the Instructional Emphasis Placed on Data Analysis,
Statistics, and Probability

Heavy Emphasis Moderate Emphasis Little or Ho Emphasis

()RADE 8
PUBLIC SCHOOLS

Percent of
Students

Dab Malysis
Proficiency

Percent of
students

Data Anslysis
Proficiency

Percent of
students

Data Malysis
Proficiency

NATION 14 (2.2) 269 (4.3) 32 (3.8) 264 (3.5) 53 (4.4) 281 (2.9)

Northeast 12 (6.1) *v. (4'4) 42 (8.9) 265 (5.7) 4800.1) 279 (5.4)1

Southeast 19 (5.9) 274 (5.8)1 27 (8.0) 258 (9.9)1 54(10.4) 246 (5.4)1

Central 12 (2.5) 262 (7.5) 31 (7.5) 260 (8.3)1 57 (8.8) 264 (5.8)

West 14 (3.7) 264(10.6)1 32 (8.2) 270 (8.3) 54 (6.3) 262 (4.9)

MAWS
*Alabama 11 ii5) 242 (5.5) 34 (*3) 255 (2.3) 55 (22) 251 (2.2)

Arizona 7 (1.3) 252 (3.9) 25 OA 211 (3.2) 87 (3.1) 257 (14)

Adam* 9 (2.3) 259 (SAN 27 (3.5) 257 (25) 13 ($9) 253 (i.0)

Caidamla 17 (2.7) 213 (5.0) 34 (29) MO (29) a (3.1) 251 (29)

Colorado 14 (2.0) 271 (2.8) 23 (3.0) 206 (2.9) 83 (3.5) 270 (1.5)

Connecticut 16 (32) 279 (3.3) 30 (3.5) 273 (2.9) SS (3.1) 270 (2.1)

Delaware 17 (0.7) 274 (2.0) 22 (1.1) 252 (2.4) 51 (1.1) 261 (1.3)

District of Columbia 31 (0.8) 220 (1.7) 41 (1.0) 219 (2.3) 28 (1.0) 238 (1.6)

Florida 16 (2.0) 256 (3.1) 26 (2.2) 258 (3.1) 58 (2.7) 255 (2.4)

Georgia 24 (2.6) 253 (3.0) 34 (3.1) 220 (L4) 42 (SA) 259 (25)

Haviell 9 (0.8) 250 (12) ill (0.8) 254 (2.7) 73 (0.8) 240 (14)

Idaho 9 (0A) 273 (33) 21 (1.1) an (1.6) 70 (1.3) 273 (1.1)

intois 14 40) 253 (am 29 (3S) 283 (32) 67 (35) 286 (2.2)

Indiana 4 (1.3) 262 (5.0$ 21 (2.5) Me (4.2) 15 an{ 289 (1.0)

lows 4 (1.7) 293 (8.6)i 29 (3.9) 281 (2.9) 67 (4.3) 279 (1.3)

Kentucky 15 (2.7) 262 (2.9) 30 (3.3) 259 (2.8) SS (3.8) 255 (2.1)

Louisiana 11 (2.2) 243 (7.4) 28 (33) 247 (3.8) 60 (3.8) 241 (2.3)

Maryland 14 (2.0) 257 (4..5) 73 (22) 254 (3.0) 57 (2.5) 285 (2.1)

Michigan 10 (2.1) 259 (7.4)1 214 (3.3) 262 (42) 64 (3.3) 266 (2.1)

tainnaiata 111 (1A) 287 (3.3)1 22 (2.3) 2s0 (2.2) 62 (2A) 279 (1.3)

Montana 13 (2.3) 287 (3.0) 29 (2a) 2115 (1.8) Sa (2.5) 231 (1.4)

Nebraska 4 (1.5) 287 (3.3) 25 (3.0) 277 (2.3) 67 (2.8) 279 (1.6)

Nam Hampshire 16 (0.0) 289 (3.8) 29 (1.8) 275 (1.11) 66 (1s) 276 (i A)

New Jersey 14 (1.8) 2113 (3.7) 24 (3.0) 281 (2.9) 62 (3.3) 275 (2.0)

New Mexico 14 (0.9) 265 (3.3) 30 (1.3) 260 (2.6) 56 (1.3) 249 (1.3)

New York 24 (2.8) 272 (3.94 33 (3.1) 268 (3.1) 43 (2.8) 254 (3.0)

North Carolina 13 (22) 251 (4.0) 27 (2.7) 249 (2.6) 60 (3.0) 247 (19)

North Dakota 9 (2.6) 286 (3.7)1 17 (2.2) 288 (4.9) 74 (2.6) 286 (1.4)

OLio 13 (2.3) 270 (4.4) 23 (2.9) 270 (3.4) 64 (3.2) 268 (2.1)

Oklahoma 6 (1A) 254 (8.7)1 26 (3.4) 271 (2.7) 83 (3I) 283 (1.9)

Mega: 17 (1.3) 287 (3.7) 31 (34) 276 (2.5) 62 (34) 270 (2.1)

Pennsylvania 6 (1.1) 2116 (3.5) 17 (24) 265 (4A) 77 (25) 289 (2.4)

Rhode island 10 (0.5) 274 (25) 19 (0.7) 2115 (1.8) 71 (0.9) 254 (1.1)

TOMS 20 (2.5) 259 (4.4) 33 (3.2) 251 (2.7) 47 (33) 253 (2.3)

Virginia 10 (4.8) 270 (5.0) 29 (2.8) 267 (25) 60 (2.9) 280 (2.2)

West Virginia 8 (2.0) 259 (3.7)1 2; (3.5) 256 (2.1) 65 (3.6) 256 (1.8)

Wisconsin 8 (1.8 ) 284 (3.7)1 29 (3.3) 275 (2.4) 63 (3.7) 279 (1.8)

Wyoming 6 (0.7) 278 (2.6) 18 (1.4) 274 (13) 75 (1.9) 274 (0.9)

7131111TOIRICII

Guam 12 (0.8) 248 (3.4) 34 (0.9) 228 (1.4) SS (1.1) 193 (15)

Wain Wands Si (0.4) 197 (2.4) 21 (0.2) 191 ($.0) ea (1.0) 190 (1.1)

The standard errors of the estimated iaercentages and proficiencies appear M txarentheses. It can be said with 95 percent certainty
that for each population or interest, the value for the whole population is within plus or minus two standard errors of the estimate

for the sample. To determine the emphasis placed on Data Analysis, Statistics, and Probability, teacher responses were averaged

across two topics: tables and graphs, and praability and statistics. ***Sample size insufficient to permit reliable estimate. There
were fewer than 62 students. ! Interpret with caution - the nature of the sample does not allow accurate determination of the
variability of this estimated statistic.
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TABLE 15.13 Teachers' Reports on the Instructional Emphasis Placed on Data Analysis,
Statistics, and Probability Organized by the Percentage of Students Receiving
Heavy Emphasis

GRADE li
PUBUC SCHOOLS

Heavy Emphasis Moderate Emphasis Little or No Emphasis

Percent of
Students

Data Analysis
Proficiency

Percent of
Students

Data Analysis
Proficiency

Percent of
Students

Data Anelysts
Proficiency

STATtientaRITORIES
District of Columbia 31 (0.8) 220 (1.7) 41 (1.0) 219 (2.3) 28 (1.0) 236 (1.a)

Georgia 24 (2.6) 258 (3.0) 34 (3.1) 260 (2.4) 42 (3.4) 259 (2.8)

New York 24 (2.8) 272 (3.9) 33 (3.1) 268 (3.1) 43 (2.8) 254 (3.0)

Texas 20 (23) 259 (4.4) 33 (3.2) 251 (2.7) 47 (3.3) 253 (2.3)

Cabbna 17 (2.7) 2SS (5.0) 34 (2.5) 258 (2.8) 43 (11) 251 (2.8)

0alawan) 17 (0.7) 274 (2.0) 22 (1.1) 252 (2.4) 81 (1.1) 261 (1.3)

Oregon 17 (1.8) 287 (3.7) 31 (3.4) 276 (2.5;. 52 (34) 270 (2.1)

Ronda 16 (2.0) 255 (3.1) 2e (2.2) 258 (3.1) 58 (2.7) 255 (2.4)

ComactioA 16 (3.2) 279 (13) 30 (3.5) 273 (2.9) 55 (3.1) 270 (2.1)

New Hampshire 16 (0.8) 269 (3.8) 29 (1.6) 275 (1.8) 55 (1.5) 276 (1.6)

Kentucky 15 (2.7) 262 (2.9) 30 (3.3) 259 (2.8) 65 (3.6) 255 (2.1)

Colorado 14 (2.0) 271 (2.8) 23 (3.0) 266 (2.9) 63 (3.5) 270 (1.5)

New Jersey 14 (1.6) 263 (3.7) 24 (3.0) 261 (3.9) 62 (3.3) 275 (2.0)

Illinois 14 (3.0) 253 (6.3)1 29 (3.5 263 (3.2) 57 (3.8) 265 (3.2)

New Mexico 14 (069) 256 (33) 31' ;1 '.6) 260 (2.6) 58 (1.3) 249 (1.3)

Maryland 14 (2.0) 257 (4.5) a (2.2) 254 (3.0) 57 (2.5) 265 (2.1)

North Carolina 13 (2.2) 251 (4.0) 27 (2.7) 249 (2.8) 80 (3.0) 247 (1.9)

Ohio 13 (2.3) 270 (4.4) 23 (2.9) 270 (3.4) 84 (12) 256 (2.1)

Montana 13 (2.3) 287 (3.0) 29 (2.6) 265 (1.8) 59 (2.5) 281 (14)
Guam 12 (0.6) 248 (3.4) 34 (0.9) 226 (1.4) 55 (1.1) 198 (1.6)

Alabama 11 (1.8) 242 (5.6) 34 (3.3) 255 (2.3) 55 (3.2) 251 (2.2)

Louisiana 11 (1.2) 243 (7.4) 28 (3.5) 247 (3.8) 60 (3.8) 241 (2.3)

Virgil. !Mends 11 (0.4) 197 (2.8) 21 (0.9) 191 (3.0) 68 (1.0) 199 (1.6)

Virginia 10 (1.8) 270 (5.0) 29 (2.8) 267 (2.5) 60 (2.9) 260 (2.2)

Michigan 10 (2.1) 255 17.48 26 (3.3) 282 (42) 84 (3.3) . 26$ (2.1)

Rhoda island 10 (0.5) 274 (2A) 19 (0.7) 2195 (1.8) 71 (0.9) 254 (1.1)

Menus 9 (22) 259 (5.1 )1 27 (3.5) 257 (2.5) 83 (3.9) 253 (1.9)

North Dakota 9 (2.8) 288 (3.7)1 17 (2.2) 286 (4.9) 74 (2.6) 266 (1.4)

Hswall 9 (OA) 250 (3.2) 15 (04) 254 (2.7) 73 (0.8) 240(14)
Idaho 9 (0.8) 273 (3.3) 21 (1.1) 277 (1.6) 70 (1.3) 273 (1.1)

West VirgInia 8 (2.0) 259 (3.7)4 27 (3.5) 256 (2.1) 65 (3.6) 256 (1.8)

Minnesota 8 (1.8) 287 (3.3)1 22 (2.3) 280 (2.2) 69 (2.6) 279 (1.3)

Wsrunsin 8 (1.8) 284 (3.")1 29 (3.3) 275 (2.4) 63 (3,7) 279 (1.8)

Net raska 8 (13) 287 (3.3) 25 (3.0) 277 12.3) 67 (2.8) 279 (1.5)

Arians 7 (1.3) 252 (3.9) 25 (3.0) 26ti (3.2) 67 (3..1) 257 (1.8)

PaMaylvanla 43 (1.1) 266 (3.5) 17 (24) 266 (4.5) 77 (2.6) 289 (2.4)

Wyaning 6 (0-7) riql (2.6) 18 (1.4) 274 (1.5) 75 (ta) 274 (0.9)

Clashma 5 (1.6) 284 An 23 (3.4) 271 (2.7) 68 (3.7) 203 (1.9)

Iowa 4 (1.7) 293 (8.6)1 29 (3.9) 281 (2.9) 67 (4.3) 279 (1.3)

Indiana 4 (1.3) 282 (5.0)1 21 (25) 269 (4.2) 75 (2.7) 269 (1.6)

The standard errors of the estimated lyercentages and proficiencies appear in parentheses. It can be :aid with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for ale sample. To determine the emphasis plsced on Data Analysis, Statistics, and Probability, teacher responses were averaged
across two topics: tables and graphs, and probability and statistics. ! Interpret with caution - the ilature of the sample does not
allow accurate determination Of du, variability of this estimated statistic,
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TABLE 15.14 Teachers' Reports on the Instructional Emphasis Placed on Algebra and
Functions

GRADE I
PUBUC SCHOOLS

Heavy Emphuls Moderate Emphasis LIM or No Emphasis

Percent of
Studenta

Algebra and
Full:Bons

Proficiency
Percent of
Students

Algebra and
Rinctions

Proficiency
Percent of
Students

-,
Algebra and
Functions

Proficiency

NATION 46 (3.6) 275 (24) 34 (3.2) 252 (2.3) 20 (3.0) 243 (3.0)

Northeast 52(11.5) 273 (6.8)1 34 (7.1) 258 (5.8)1 14 (8.6) .-..,. (...*)

Southeast 42 (6.V) 277 (5.6) 37 (5.6) 248 (9.7) 21 (8.1) 238 (6.7)1

Central 50 (7.6) 273 (3.6) 31 (6.7) 251 (3.7)1 19 (3,9) 242 (5.5)1

West 43 (5.6) 277 (5.2) 34 (5.4) 256 (4.3) 23 (5.1) 243 (4.2)1

WATS,
Attbsma 41 (3.0) MS (to) 36 (3.2) 246 (2.3) 21 (29) 234 (3.0)

Mt 0110 S1 (2.8) 271 (2.0) 92 (29) 249(2.2) 17 (1.9) 234 (2.6)

Arkireas 33 (2.8) 273 (2.1) ST (3.8) 247 (1.8) 30 (3.7) 240 (1.9)

Ca Wafts 48 (2.4) 273 (2,4) SO Mil 246 (2.3) 19 OM 236 (2.3)

Colorado 51 (3,5) 276 (1.7) 38 (2.7) 257 (1.6) 14 (2.6) 242 (3.5)

Connecticut 48 (2.6) 287 (1.6) 29 (2.3) 259 (2.2) 24 (2.2) 242 (2.1)

De1aware 39 (1.1) 285 (13) 32 (1.1) 253 (1.9) 30 (1.3) 233 (2.0)

District of Columbia 46 (1.0) 251 (1.4) 44 (1.0) 225 (12) 10 (0.6) 220 (2.0)

Florida 42 (2.2) 279 (2.0) 29 (2.2) 247 (1.8) 29 (2.3) 233 (2.1)

Georgia 47 (2.2) 272 (2.0) 25 (2.3) 243 (2.1) 29 (2.5) 236(2.4)

HOMO 29 (0.1) 263 (1A) 34 (0.9) 245(14) Se (1.1) 233 (11)

kielio 68 (IS) 241 (0.9) 31 (13) 259 (t3) IS (39) 343 (2.4)

SIMS 56 (3.5) 272 (2.2) 34 (3.7) 234 (18) 12 (2.4) 239 (5.1)1

Indians 43 (2.9) 244 (1.9) 33 (3.1) 239 (2.0) 22 (21) 241 (2.9)

Iowa 49 (4.4) 284 (2.1) 36 (3.9) 267 (1.5) 16 (3.2) 257 (3.1)

Kentucky 46 (2.9) 272 (1.8) 34 (3.1) 247 (1.5) 20 (2.8) 236 (2.8)

Louisiana 59 (2.7) 262 (1.6) 33 (2.8) 238 (2.7) 8 (1.9) 231 (3.4)1

Maryland 51 (2.4) 283 (2.3) 27 (2.0) 251 (2.7) 22 (2.0) 232 (2.8)

Michigan 47 (3.0) 277 (2.2) 35 (3.1) 258 (2.1) 17 (2.7) 243 (3.2)

Minnesota SO (3.2) 235 (1.5) 41 (3.4) NB (15) 1 (1.3) 343 (3.4)

Montana Se (10) 231 (15) 32 (2.5) MI (12) 10 (2.9) 268 (3.2)1

t4ebraeka 51 (3.5) 282 (1.9) 37 (3.5) 289 (1.6) 12 (1.7) 255 (4.4)

Wow Haolpshire 41 (1.9) 244 (11) 29 (1.4) 284 (1.7) 24 (1.3) 253 (1.9)

New Jersey 56 (2.0) 210 (2.0) 32 (2.5) 253 (2.0) 13 (1.8) 245 (3.4)

New Mextco 53 (1.2) 267 (1.4) 32 (1.2) 249 (1.8) 15 (1.0) 236 (1.8)

New York 49 (3.0) 274 (2.0) 37 (2.8) 252 (22) 14 (1.7) 231 (3.3)

North Carolina 44 (2.6) 273 (1.8) 28 (2.7) 241 (1.8) 28 (2.3) 227 (1.7)

North Dakota 56 (3.4) 281 (1.2) 35 (3.7) 270 (2.9) 9 (1.9) 268 (4.6)1

Ohlo 50 (3.0) 277 (1.8) 30 (3.0) 255 (2.0) 20 (2.8) 243 (2.0)

Oklahoma as (3A) 270 (1.8) 30 (3.2) 257 (2.1) 16 (1S) 246 (2.9)

Orogen 43 (2/) 219 (1.5) 34 (2.6) 201 (2.3) 23 (2.5) 247 (22)

Pennsylvania 4$ (La) 213 (1.9) 32 (V) 258 (1.9) 20 (23) 237 (21)

Rhode Wand 43 (1.0) ale (13) 30 (4.9) 253 (1.4) 27 (0.8) 232 (15)

Taxes 52 (2.1) 364 (1.9) 3$ (3.0) 248 (2.4) 13 (1.9) 231 (31)

Virginia 52 (2.3) 282 (2.3) 24 (2.1) 256 (3.0) 23 (2.0) 234 (2.2)

West Virginia 41 (2.6) 275 (1.7) 32 (3.8) 245 (1.9) 27 (3.6) 235 (2.0)

VAsconsin 48 (3.7) 284 (2.2) 34 (3.5) 262 (1.7) 14 (2.3) 255 (3.4)

Wyoming 48 (1.3) 282 (1.3) 39 (1.5) 264 (1.1) 13 (0.6) 247 (2.1)

IrEMITIOMIS
'Mem 27 01) 235 (1.1) 31 (01) 224 (1.3) 33 (ea) 210(1.3)

Virgin Wands 47 (0.8) 227 (1.0) 34 (0.7) 214 (12) 19 (92) 209 (3.$)

The standard errors of the ertimated percentages and proficiencies appear in inrentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. aoSample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated St4tiStiC.
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TABLE 15.15 'Feathers' Reports on the Instructimal Emphasis Placed on Algebra and
Functions Organized by the Percentage of Students Receiving Heavy Emphasis

I.

GRADE 8
PUBUC sCicooi.3

Heavy Emphasis Moderate Emphasis

Percent of
Students

Algebra and
Ftinctions

Proficiency
Percant of
Studants

Algebra and
Ftinctions

Proticiam

STATMTIRRITORIES
Louisiana 59 (2.7) 252 (1.6) 33 (2.8) 238 (2.7)
Montana 58 (3.0) 281 (13) 32 (2.5) 276 (1.6)
Idaho 56 (1.5) 281 (0.9) 31 (1.5) 259 (1.3)
North Dakota 56 (3.4) 281 (1.2) 35 (3.7) 270 (2.9)

Jareay 55 (2.6) 260 (2.0) 32 (2.5) 258 (2.0)
Winds 55 (3.5) 272 (2.3) 34 (3.7) 254 (3.11)

Oklahoman 55 (3.4) 270 (1.6) 30 (3.2) 257 (2.1)
New Mexico 53 (12) 210 (tA) *32 (12) 249 (1.4)
WON,* 53 (23) 282 (LS) 24 (2.1) 256 (3a)
Texas 52 (2.8) 264 (1.9) 35 (3.0) 246 (2.4)
Maryland 51 (2.4) 283 (2.3) 27 (2.0) 251 (2.7)
Arizona 51 (2.8) 271 (2.0) 32 (2.8) 249 (2.2)
Nebraska 51 (3.5) 282 (1.9) 37 (33) 269 (1.5)
Colorado 51 (3.5) 276 (1.7) 36 (2.7) 257 (1.6)
Minnesota 50 (32) 285 (1.5) 41 (3.4) 240 (1.5)
Ohio 50 (3.0) 277 (1.8) 30 (90) 255 (2.0)
NSW York 49 (3.0) 274 (2.0) 37 (23) 252 (22)
lows 49 (4.4) 284 (2.1) 35 (3.2) 487 (1$)
Pennsylvania 43 (2.8) 283 (1.9) 32 (2.7) 256 (1.11)

Wisconsin 43 (3.7) 284 (2.2) 38 (3.5) 262 (1.7)
Wyoming 4.8 (1.3) 282 (1.3) 39 (1.5) 264 (1.1)
Connecticut 48 (2.6) 287 (1.6) 29 (2.3) 259 (2.2)
Michigan 47 (3.0) 277 (2.2) 35 (3.1) 258 (2.1)
Georgia 47 (2.2) 272 (2.0) 25 (2.3) 248 (2.1)
WON Ki lialps111M 47 (1A) 28*(1,8) 29 (1A) 264 (1.7)
Virgin islands 47 (0.5) 227 (11)) 34 (0.7) 214 (12)
Kenbioky *8 (2.2) 272 (1.11) 34 (9.1) 247 (13)
Olstriot of Collin* la 48 (1.0) 251.(I44) 44 (1.0) Zt0 (4.2)
calibrnia 48 (2.4) 273 (2.4) , 38 (.2.0) 248 (23)
Indiana 45 (2.9) 284 (1.9) 33 (3.1) 259 (2.0)
North Carolina 44 (2.6) 273 (1.8) 28 (2.7) 241 (1.8)
Oregon 43 (2.7) 289 (15) 34 (2.6) 251 (2.3)
Rhode Island 43 (1.0) 288 (1.1) 30 (0.9) 253 (1.4)
Florida 42 (2.2) 279 (2.0) 29 (2.2) 247 (1.8)

MINIMA 41 (3.0) 286 (1.8) 38 (221 248 (2.9)
liWat Virginia .. 41 (2.8) 275 (1.7) 22 (3I) 245 (1.9)
Da Woo 39 (1.1) 285 (1.3) 22 (1.1) 253 (1.9)
GUAM V (02) 255 (1.1) 31 (MO 234 (1.9)
Arkansas 33 (2.8) 273 (2.1) 37 (3.6) 247 (1.6)
Hawaii 29 (0.8) 283 (1.4) 34 (0.9) 245 (1.4)

WU' or No Emphasis

Parconi of
Students

Algebra and
Ftanctions

Proficiency

8 (1.9) 231 (3.4)1
10 (2.9) 258 (3.2)1
13 (0.9) 243 (2.4)
9 (1.9) 258 (4.6)1

13 (1.8) 245 (3A)
13 (2.4) 239 ($.1)1
Is (1S) $14$ (2.9) '
15 (1.0) 236(1.1)
33 (2.0) 294 (2.2)
13 (1.9) 237 (3.8)
22 (2.0) 232 (2.8)
17 (1.9) 234 (2.5)
12 (1.7) 255 (4.4)
14 (2.6) 242 (3.5)
5 (13) 248 (94)

30 (2.8) 243 (2.0)
14 (12) 23103)
111 (32)

20 (23) 20 (213)
14 (2.3) 255 (3.4)
13 (0.6) 247 (2.1)
24 (2.2) 242 (2.1)
17 (2.7) 243 (3.2)
28 (2.5) 238 (2.4)
34 (13) 253 (1.9)
19 (03)
20 (24) 236
10 (0.8) 220
19 (12)
22 (2.8) 241 (2.9)
28 (2.3) 227 (1.7)
23 (2.5) 247 (2.2)
27 (0.8) 232 (1.5)
29 (2.3) 233 (2.1)
21 (22) Z34 (36)
27 (3.8)
30 (12)
33 (0.8)
30 (3.7) 240 (1.9)
36 (1.1) 226 (1.8)

The standard errors of the estimated iaercentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 15.16 Teachers' Reports on Pladng Heavy instructional Emphasis on Specific
I Mathematics Skins and Abilities

GRADE 8
PUBUC SCHOOLS

Learning Mathematics
Facts and Concepts

Learning Skills and
Procedures Needed to

Solve Problems

_

Developing Reasonbeg
Ability to Solve Unique

Problems

Learning How to
Commamicate ideas in

Mathematics Effectively

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

,

Average
Proficiermy

Percent of
Students

Average
Proficiency

NATION SS (42) 264 (2.1) 67 (3.9) 264 (1.9) 45 (3.4) 269 (2.7) 37 (3.6) 264 (3.1)
Northeast 57(12.8) 268 (6.5)1 69(13.7) 269 (4.8)1 47(10.7) 272 (8.0)1 25 (8.7) 259(15.2)1
Southeast 69 (9.1) 260 (2.6) 74 (8.2) 258 (2.9) 49 (6.8) 265 (5.1) 47 (8.0) 256 (4.3)1
Central 41 (7.7) 263 (5.1) 55 (6.2) 264 (3.9) 29 (4.7) 273 (5.6) 23 (6.1) 264 (7.8)1
West 53 (5.7) 265 (4.3) 89 (5.4) 265 (3.7) 54 (6.0) 270 (4.4) 46 (5.8) 271 (5.0)

STATES
Alabama 00 (4.2) 253 (1.8) 70 (3.2) 234 (1.5) 48 (3.7) 258 (1.6) 43 (3.8) 257 (2.0)
Arizona 58 (3.0) 25$ (14) 60 (2.7) 259 (1.7) 43 (2.7) 287 (2.4) 98 (2.9) 283 (21)
Arkansas 01 (3.5) 258 (1.2) 65 (3.7) 256 (1.3) 96 (3.1) no (1.7) 31 (3A) 263 (2.4)
California 54 (2.9) 237 (1.8) 81 (3.4) 258 (1.8) 50 (2.9) 268 (2.2) 41 (3.4) 264 (2.5)
Colorado 52 (3.2) 265 (1.8) 64 (3.1) 267 (1.6) SO (3.1) 273 (1.5) 45 (2.9) 272 (1.5)
Connecticut 53 (3.3) 270 (1.8) 61 (3.2) 272 (1.5) 47 (3.1) 282 (1.6) 41 (3.1) 279 (1.7)
Delaware 60 (1.8) 263 (1.1) 61 (1.7) 265 (1.1) 47 (1.5) 273 (1.3) 37 (1.4) 275 (13)
District of Columbia 62 (1.1) 232 (0.9) 68 (0.9) 233 (1.0) 65 (1.1) 236 (1.0) 63 (1.0) 236 (1.0)
Florida 62 (3.1) 257 (1.6) 68 (2.6) 258 (1.6) 46 (2.6) 267 (2.0) 43 (3.1) 262 (2.0)
GOOrgia 65 (2.8) 255 (13) 72 (2.5) 258 (1.8) 50 (2.4) 285 (1.9) 52 (3.2) 231 (1.8)
Hawaii 60 (0.9) 252 (0.9) 68 (1.0) 253 (0.9) 42 (0.8) 264 (1.2) 34 (1.0) 284 (1.3)
Idaho 59 (14) 271 (0.2) 85 (2.3) 273 (1.0) 39 (1.5) 210 (1.1) 41 (2.1) 277 (1.2)
Illinois 61 (4.0) 261 (2.5) 69 (3.8) 261 (23) 48 (19) 271 (11) 35 (3.8) 205 (3.3)
Indiana 65 (3.0) 205 (1.7) 02 (3.3) 268 (13) 35 (3.4) 231 (2.7) 35 (3.7) 270 (2.1)
10013 54 (4.2) 278 (1.6) 64 (4.0) 279 (1.5) 38 (4.2) 284 (2.0) 28 (3.6) 285 (2.5)
Kentucky 72 (3.5) 256 (1.5) 69 (3.3) 256 (1.5) 44 (3.4) 263 (1.8) 44 (3.7) 262 (2.4)
Louisiana 64 (3.7) 244 (1.6) 68 (3.8) 245 (1.6) 38 (3.9) 251 (1.9) 40 (4.3) 248 (2.4)
Maryland 56 (2.8) 260 (1.9) 64 (2.7) 261 (1.8) 53 (2.8) 271 (2.3) 48 (32) 268 (2.2)
Michigan 58 (3.4) 265 (1.8) 64 (3.") 266 (1.8) 43 (3.6) 271 (2.4) 35 (32) 270 (2.8)
Minna:wee 47 (3.3) 278 (1.8) 62 (3.7) 277 (1.3) 36 (3.3) 283 (1.9) 29 (3.4) 262 (2.3)
Montana 52 (2.9) 280 (12) 58 (2.5) 280 (12) 45 (2.8) 2$4 (1.2) 33 (2.0) 268 (11)
Nebraska ST (2.3) ria (14) 62 (32) 279 (12) 39 (3.1) 2E3 (1.4) 31 (2.9) 242 (13)
New Hampehire 53 (1.9) 274 (1.1) 82 (1.8) 273 (1.3) 45 (1.8) 282 (1.3) 37 (1.7) 281 (14)
Her Jersey 70 (30) 270 (19) 72 (2.9) 269 (1.5) 49 (3.5) 278 (22) 49 (31) 274 (2.2)
New Mexico 61 (1.1) 256 (1.1) 70 (1.0) 256 (0.9) 48 (1.5) 262 (1.2) 40 (1.4) 263 (1.4)
New York 56 (3.6) 261 (2.1) 63 (3.6) 260 (2.1) 41 (3.0) 271 (2.4) 37 (3.5) 284 (2.8)
North Carolina 59 (3.4) 250 (1,5) 66 (3.4) 251 (1.3) 46 (3.2) 262 (1.7) 44 (3.1) 25$ (1.7)
North Dakota 49 (3.7) 283 (2.1) 64 (2.6) 284 (1.5) 33 (2.9) 288 (1.6) 25 (2.9) 286 (1.9)
Ohio 59 (3.4) 265 (1.9) 67 (3.5) 266 (1.4) 42 (3.6) 273 (2.3) 36 (4.0) 271 (2.3)
Oklahoma 64 (33) 2113 (13) 88 (3.5) 265 (13) 41 (3.4) 270 (19) 40 (4.0) 2611 (1.7)
Oregon 92 (82) 272 OM 59 (9.3) 272 (1.8) 49 (3-2) 281 (13) 39 (29) 279 (2.2)
Pennsylvania 65 (34) 270 (14) 75 (2.2) 267 (1.8) 46 (3.8) 215 (2.5) 43 (3.5) 273 (2A)
Rhode (sland 60 (1.2) , 2210 10.11) 65 (1.0) 203 (0.8) 43 (1.3) 274 (1.1) 37 11.3) 268 (1.2)
Texas 61 (11) 355 (1.0) IS (3.4) 258 (1.7) 46 (3.1) 261 (2.2) 42 (3.1) 267 (24)
Virginia 64 (2.9) 265 (1.7) 75 (2.6) 263 (1.5) 46 (2.5) 275 (2.4) 46 (2,9) 271 (2.4)
West Virginia 62 (3.9) 256 (1.2) 69 (3.3) 257 (12) 44 (3.5) 265 (1.9) 38 (3.1) 263 (2.2)
Wisconsin 53 (4.1) 273 (1.0) 63 (3.6) 274 (1.9) 38 (2.0) 283 (1.7) 24 (3.0) 282 (2,9)
Wyoming 48 (1.9) 273 (0.9) 61 (1.8) 2,2 (0.9) 37 (1.2) 280 (1.1) 37 (1.1) 279 (1.0)

1100211011122

Gum 42 10.1) 210 (10) 37 (28) 241 (1.2) 15 (27) 25$ (2.6) 10 (0.4) 213 (4.1)
Virgin filmes .43 (0.0) 214 (0* 55 (0S) 217 (0.7) 90 (0.7) 221 (0.8) 35 (01) 221 (1.0) I

The standard errors of the estimated percentages and prOficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus ot- minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of rhe variability of this
estimated statistic.
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Chapter 16

Students' Perceptions of Mathematics at Grade 8 in the States

INTRODUCTION

Many new national reforms in meiematics education highlight the importance
of developing a lasting appreciation and positive iliiitude toward the use of

mathematics to solve problems. Also, the attritiou in the mathematics pipeline

as students progress through school suggests that greater effort needs to be

exerted in helping all students understand the power and utility of

mathematics.1 05

To collect information about their perceptions of mathematics, eighth

graders were asked to agree or disagree with a set of five statements about

their experiences with the subject area and its utility ksee Cly.pter Nine). The

responses were averaged across statements to create a summary index of

students' overall perceptions and the results are presented in TABLE 16.1. The
summary measure indicates only a small range of variation across states. in

almost all the stazes, between one-fourth and one-third of the students reported

strong positive perceptions and attitudes toward mathematics, on average.

However, slightly beyond the ends of this narrow range, more than one-third of

the students in the District of Columbia (38 percent) and the Virgin Islands (37

percent), and slightly fewer than one-fifth of the students in Guam (19 percent)
reported a strong positive perception.

In every state, there was a direct relationship between the degree of

students' positive perceptions and mathematics proficiency, with those having
the most positive perceptions also having the higher mathematics achievement.

'Curriculum and Evaluation Standards for School Mathematics (Reston, VA: National Council of teachers of
Mathematics 1990),

Everybody Counis: A Report to the Naticm on the Future of Mathematics Education (Washington, DC: National
Research Council, National ACAdellly PreSS, 1989).
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PERSONAL EXPERIENCE WITH MATHEMATICS

Students' responses tu the statement "I like mathematics" are presented in

TABLE 16.2. Similar to the results for the summary measure, those students

who reported more interest in mathematics had higher average proficiency.
Although 32 percent of the eighth graders in the District of Columbia reported

a strong liking of mathematics, students in other states were less enthusiastic,

with only 14 to 25 percent strongly agreeing. Across the other states and
territories, from 35 to 46 percent of the students reported either neutral or

negative feelings about liking mathematics.

Confidence in one's mathematical abilities are shown to be a strong
predictor of mathematics performance.w* Students' responses to the

statement "I am good at mathematics" are presented in TABLE 16.3

(alphabetically) and in TABLE 16.5 (organized by percentage of strong

agreement). Within each state, the NAEP results support research showing a

link between a higher degree of confidence and better performance. However,
the results across states do not follow this pattern, because fewer public-school

eighth graders in some of the higher-performing states (e.g., North Dakota,
Montana, and Idaho) reported strong confidence in their mathematical abilities

than did students in some of the lower-performing states. For example, more

students in the District of Columbia (28 percent) than in any other state

strongly agreed that they were good at mathematics. In most states, about two-
thirds of the students strongly agreed or agreed that they were good in

mathematics. United States students' high degree of confidence in their

mathematical abilities despite lower performance levels, parallels that found in

some international surveys. For example, in the 1988 International Assessment

of Educational Progress, the highest-achieving country, Korea, had the lowest

percentage of students reporting they were good at mathematics. In contrast,

the lowest-achieving country. the United States, had the highest percentage of

students reporting that they were good at mathematics.107

IGNargaret R. Meyer and Mary Schatz Koehler, iniernal Influences on Gender Differences in Mathematics" and
Gender (New York, NY: Teachers College Press, 1990),

10'Archie E. Lapointe. Nancy A. Mead, and Gary W. Phillips, A World of Differences, An International Assessment of

Mathematics and Science (Princeton, NJ: F,,ducational Testing Service, 1989),
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Mathematics achievement results have shown persistent gender differences,

particularly at higher performance levels, and research indicates that some of

these differences stem om the lack of positive reinforcement provided to
females.10 8 Thus, eighth graders attending public schools were asked if they

agreed or disagreed with the statement "Mathematics is more for boys than for

girls." The results are presented in TABLE 16.5. Across the states, only about

half the students registered strong disagreement with this statement, although

64 percent of the eighth graders in New Hampshire, 60 percent in Oregon, and

59 percent in Iowa and Wisconsin strongly disagreed. Slightly fewer than half

the public-school eighth graders (47 to 49 percent) in a number of south-

eastern states strongly disagreed with the statement, including those in

Alabama, Florida, Kentucky, and Louisiana. This lower amount of strong
disagreement also occurred in Guam, the Virgin Islands, and Hawaii (one of

the few states where females tended to outperform males). At least 10 percent

of the students in each state did not either strongly disagree or disagree with

the statement.

PERCEPTIONS ABOUT THE UTILITY OF MATHEMATICS

Students' perceptions about the utility of mathemaries were measured by asking

about the degree of their agreement with two statements -- "Mathematics is
useful for solving everyday problems" and "Almost all people use mathematics

in their jobs." As shown in TABLES 16.6 and 16.7, eighth graders attending
public schools responded similarly to the two questions, although there is some
indication that they perceived mathematics to be more useful on the job than in

everyday activities.
From 17 percent (Iowa) to 27 percent (Arizona) of the eighth graders did

not agree at any level that mathematics is useful for solving everyday

problems, whereas from 27 percent (Arizona and Rhode Island) to 47 percent

(the Virgin Islands) strongly agreed. From 9 percent (the Virgin Islands) to 20

percent (Rhode Island) of the eighth grades did not indicate any amount of

agreement with the idea that mathematics is used by almost all people in their

jobs, while from 28 percent (New Jersey) to 50 percent (the Virgin Islands)

'c'Elizabeth Fennema, 'Justice, Equity, and Mathematics Education" in Mathematics and Gender (New York, NY:
Teacher College Press, 1990),
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strongly agreed. In addition to New Jersey, other states reporting the lowest
degree of strong agreement with this statement tended to be in the Northeast,

with Connecticut, New York, and Rhode Island reporting 28 to 29 percent.

SUMMARY

In general, public school eighth graders across the states participating in

NAEP's 1990 Trial State Assessment Program had positive perceptions toward

mathematics. Within each state, a higher degree of positive agreement was
associated with higher proficiency. This relationship did not, however, hold

across states, because more students in some of the lower-performing states and

fewer students in some of the higher-performing states reported positive

attitudes.

Although only about one-fifth or fewer of the eighth graders strongly
agreed that they liked mathematics or that they were good at it, an additional

one-half or so agreed with these statements. Again, more eighth-grade students
in some the lower-performing states tended to have strong confidence in their

mathematics abilities, while fewer students in some higher-performing states

reported strong confidence.

The gender gap in achievement favoring males appears to be reinforced by

some sentiment that mathematics is more for boys than tt is for girls. Across
the states only about half the students strongly disagreed, and at least 10

percent in each state did not either strongly disagree or disagree with this idea.
When asked about the utility of mathematics, about one-third of the

students across the states strongly agreed that it is useful for solving everyday

problems and that almost all people use it in their jobs. However, more

students showed lack of agreement with the utility of mathematics in everyday

activities (from 16 to 27 percent) than they did with its frequent use in the

workplace (from 9 to 20 percent).
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TABLE 16.1 I Summary of Students' Poshive Perceptions and Attitudes Toward Mathematics

GRADE S
PUBLIC SCHOOLS

Wan Ily AIM, Airse
Undecided, Disagree, or Strongly

Disagree

Percent ori Average
Students Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NA11041 27 (1.3) 271 (1.9) 49 (1.0) 262 (1.7) 24 (1.2) 251 (1.8)
Northeast 26 (4.9) 276 (5.0) 53 (3.0) 270 (4.5) 21 (3.0) 261 (5.8)
Southeast 30 (2.7) 265 (3.7) 45 (2.1) 251 (3.4) 25 (3.0) 244 (2.7)
Central 25 (1.6) 272 (3.5) 50 (1.8) 267 (3.1) 25 (2.2) 258 (2.3)
West 27 (1.9) 271 ;3.9) 48 (1.5) 262 (2.4) 25 (2.1) 249 (2.9)

STATES
Alabama 30 (1.1) 259 (1A) 411 (09) 251 (1.01) 22 (14) 24$ (1A)
Arizona 25 OA 271 (1.5) 49 (19) 200 (1.3) 28 (1.1) 250 (1.4)
Arkanus 28 (1.0) 283 (14) 45 (1.2) 257 (1.2) 24 (0,9) 247 (1.2)
California 25 (1.1) 208 (1.7) 51 (0.0) 257 (1A) 23 (09) 244 (2.0)
Colorado 27 (1.0) 277 (1.2) SO (1.0) 268 (1.4) 22 (0.8) 255 (1.5)
Connecticut 28 (1.0) 279 (1.4) 52 (1.1) 270 (1.3) 21 (1.0) 259 (1.6)
Delaware 28 (1.1) 270 (1.3) 49 (1.3) 261 (1.0) 23 (1.0) 249 (13)
District of Columbia 38 (0.8) 238 (1.0) 48 (0.9) 229 (1.0) 14 (0.7) 221 (2.0)
Florida 26 (0.9) 262 (1.7) 51 (1.0) 255 (1.6) 23 (0.9) 249 (1.6)
Georgia 29 (0.9) 281 (1.6) 50 (09) 200 (La) 21 (0.9) 251 (1.9)
Hawaii 26 (0.9) 252 (1.8) 47 (1.0) 2$1 (1.0) 25 (1.0) 242 (1.3)
Idaho 29 (0.9) 201 (1.1) 49 (1.0) 271 (0.11) 22 (1.1) 200 (1.5)
Winds 27 (1.2) 2137 (2.4) 52 (0.8) NO (1.7) 20 (1.1) 263 (2.2)
Indiana 31 (12) 278 (1.4) 48 (1.0) 287 (1.3) 21 (0.9) 255 (12)
Iowa 32 (1.0) 286 (1.3) 49 (1.0) 278 (1.2) 18 (0.9) 265 (1.5)
Kentucky 28 (1.2) 264 (1.3) 50 (1.1) 257 (1.4) 22 (0.9) 247 (1.5)
Louisiana 29 (1.1) 253 (1.7) 50 (0.9) 245 (1.4) 21 (1.1) 238 (15)
Maryland 30 (1.0) 267 (1.7) 51 (0.9) 261 (1.6) 20 (0.9) 250 (2.0)
Michigan 29 (1.1) 273 (1.7) 51 (1.0) 264 (1.2) 20 (0.9) 254 (1.8)
Minnesota 28 (1.3) 209 (1.9) 51 (1.3) 278 (1.1) 23 (1,2) 203 (1.3)
Montana 30 (14) 292 (1.2) 50 (1.4) 279 (1.0) 20 (1.1) 207 (1O)
Nebraska 33 (1.3) 287 (1.2) 49 412) 275 (1.2) 18 (0.9) 281 (1.8)
New Hampshire 29 (1.3) 283 (1.5) 52 (1.4) 27$ (0.9) 19 (1.2) 200 (1.5)
Now Jersey 27 (li) 280 (1.7) 52 (10) 209 (1.2) 20 (1.0) 200 (1.8)
New Mexico 26 (1.3) 268 (1.6) 51 (1.3) 256 (1.1) 23 (0.9) 243 (1.2)
New York 27 (1.0) 269 (1.7) M (1.1) 262 (1.5) 22 (1.0) 252 (1,7)
North Carolina 32 (1.0) 256 (1.3) 48 (4.0) 250 (1.3) 20 (0.9) 241 (1.4)
North Dakota 29 (1.5) 293 (1.5) 50 (1.4) 280 (1.5) 20 (1.1) 268 (2,2)
Ohio 32 (1.0) 273 (1.3) 48 (1.0) 263(1.1) 20 (1.0) 253 (1.6)

Oklahoma 22 (0.9) 271 (1.5) 51 (0.9) 202 (1.3) 20 (1.0) 254 (19)
Oregon 28 (1.0) 282 (1.4) 51 (1.0) 272 (1-2) 23 (OA) 200 (LSO

Pennsylvania 27 (1.0) 275 (2A) 50 (09) 2157 (Le) 23 (1.0) 256 (1.9)
Rhoda island 24 (0.8) 200 (1.13) 63 (1.1) 281 (1.0) 23 (1.0) 250 (1.5)
Texas 31 (1.0) 208 (1.7) 48 (1.0) 257 (1.4) 22 (1.1) 248 (1.9)
Virginia 29 (0.8) 269 (11) 50 (1.0) 265 (1.9) 21 (0.9) 255 (1.8)
West Virginia 28 (1.2) 266 (1.2) 50 (1.J) 255 (1.0) 22 (0.9) 245 (1.4)
Wisconsin 32 (1.1) 283 (1.7) 51 (1.1) 274 (1.3) 17 (0.8) 281 (1.6)
Wyoming 30 (0.8) 281 (0.8) 46 (1.0) 272 (0.9) 22 (0.7) 280 (1.4)

Teuenauss
3uom 19 (1.1) 249 (1.8) 51 (1.8) 232 (1.1) 33 (1.4) 225 (1.2)
Virgin Islands 37 (1.4) 220 (1.1) 47 (1.2) 215(1.0) 18 (09) 207 (19)

The standard errors of the estimated (percentages and proficiendes appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample, 'These results are averaged saris student responses to the five statements presented in Tables 16.2, 163, and 16.5
through 16.7, immediately following. For the L__.-Amary, the 'on of the responses to 'Mathematics Is More for Boys than for
Girls' was reversed to agree with the direction of the other four questions.
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TABLE 16.2 I Students' Responses to the Statement "I like Mathematics"

GRADE I
PUBLIC SCHOOLS

Sinai& AV** j Agri*
Undecided, Disagree, or Strongly

Disagree

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 18 (1.2) 271 (2.1) 39 (1.2) 265 (1.9) 43 (1.8) 256 (1.8)

Northeast 17 (4.5) 276 (6.6)1 39 (3.5) 271 (4.5) 43 (8.8) 266 (4.4)

Soutteast 21 (2.2) 262 (3.8) 37 (1.7) 254 (3.4) 42 (3.2) 249 (3.0)

Central 16 (1.3) 274 (3.8) 43 (2.6) 267 (3.4) 40 (2.9) 260 (2.5)

West
funs

18 (1.9) 273 (4.1) 37 (2.3) 267 (3.8) 45 (2.3) 253 (2.1)

'.41808ma 21 (1.0) 257 (1A) 41 (12) 256 (1.5) $3 (1.6) 245 (1.4)

:AVOW* 111(04) 283 (2.4) 39 (1.1) 283 (1.3) 45 (1.3) 255 (12)

*anus 13 (OM 262 41.9) 40 (0.9) 258 (1.2) 41 (1.1) 251 (0.9)

Vagbilla 15 (0.0) .263 Ms) 41 (1.0) 280 (1.8) 44 (1.1) 250 (1.5)

Colorado 16 (0.9) 275 (1.7) 40 (0.9) 271 (1.2) 44 (1.2) 261 (1.2)

Connecticut 18 (0.8) 274 (2.1) 44 (1.1) 272 (1.5) 39 (1.3) 266 (1.3)

Delaware 21 (1.1) 268 (2.1) 40 (1.4) 263 (1.2) 39 (1.0) 255 (1.1)

District of Columbia 32 (1.2) 238 (1.5) 43 (1.2) 228 (1.3) 25 (1.0) 229 (1.7)

Florida 17 (0.7) 260 (2.0) 41 (1.3; 258 (1.6) 43 (1.4) 252 (1.2)

:.1380rfa 19 (0.7) 262 (2.1) 45 (1.1) NO (1.5) 38 (1.1) 255 (1A)

410Amil 15 MI 2X).(ii) 98 (0.7) ZS (1.1) 45 (0.9) 241 (1.0)

461810 17 (0.7) :1181(14) 40 (1.1) 276 (0.11) 43 (12) 264 (1.0)

:!ilailiti
, .

19 (W) ,g0(2.1) 43 (13) 201 (2.2) 39 (1.5) 258 (14?

0000111 20 (IA) 279 (1.5) 43 (1.1) 270 (12) 32 (12) 258 (1.5)

'Iowa 20 (1.0) 289 (1.6) 44 (1.1) 281 (1.2) 36 (1.4) 269 (1.4)

Kentucky 20 (6.9) 265 (2 n) 42 (1.1) 258 (1.2) 38 (1.2) 251 (1.5)

Louisiana 21 (1.0) 252 (2.1) 40 (1.0) 246 (1.5) 39 (1.2) 243 (1.3)

Maryland 22 (1.0) 266 (1.9) 38 (1.1) 261 (1.7) 39 (1.2) 258 (1.9)

Michigan 18 (0.8) 272 (2.2) 43 (1.1) 265 (1.3) 39 (1.3) 260 (1.3)

'6Ainneeote 16 (1.0) .260 (12) 40 (1.1) 279 (1.1) 44 (1.3) 266 (1.0)

41064008 17 (1.3) 286 (1.7) 42 (12) 282 (1.1) 41 (12) 272 (1.4)

triebraiks 12 (1,0) 061(14) 43 (12) 290 (1.3) 33 (14) . 266 (13)

NOW ilainpihire 16 (1.0) ,288 (1.7) 41 (12) 276 (1.2) 42 (12) 267 (1.1)

0804)44ney 19 (1A) OS (22) 44 (1.4) 273 (1.3) 37 (14) 263 (1.3)

new Mexico 18 (0.9) 267 (1.6) 41 (1.1) 258 (1.1) 41 (1.3) 251 (0.9)

New York 20 (0.9) 288 (2.4) 44 (1.0) 262 (1.7) 38 (1.2) 258 (1.4)

North Carolina 23 (0.9) 257 (1,5) 42 (0.9) 250 (1.2) 35 (1.1) 246 (1.4)

North Dakota 15 (1.0) 293 (2.3) 43 (1.7) 284 (1.8) 42 (1.4) 275 (1.2)

Ohio 22 (1.0) 271 (1.8) 42 (1.0) 266 (1.1) 38 (1.2) 257 (1.2)

- %Ka% 271 (A) 44 (1,5) 285 (14) ST (1.3) 257 (1.4)

15(0.9) 03 VA) '. 39 (1.0) 270 (1.2) 48 (1.3) 285 (1.1)

,

17 (69) 213(24) 43 (1.2) 270 (1.8) 39 (1.5) 261 (1.5)

IOW 17 (04) 264 (14) 40 (1.0) 262 (1.2) 43 (1.1) 257 (1.0)
It,

20 (1.1) 261 (1.2) 41 (12) ZS (1.7) 39 (1.2) 253 (1.5)

Virginia 19 (0.8) 270 (1.9) 39 (1.1) 266 (2.0) 41 (1.2) 260 (1.6)

West Virginia 19 (1.1) 287 (1.4) 41 0.1) 257 (1.1) 40 (1.1) 250 (1.2)

Wisconsin 21 (1.1) 284 (2.2) 44 (1.2) 277 (1.3) 36 (1,3) 266 (1.6)

Wyoming 15 (0.7) 286 (15) 40 (1.0) 276 (0.8) 45 (0.9) 264 (0.9)

01110Ming.,
12 (1.1) ,'4211312.1) 41 (12) gas (1.2) 41 (12) 226 (1.3)

45(13) :;',' 025 (14) 439 (1.6) 210(0.9) 38 (1.8) 215 (1.5)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the gampk. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated stat;
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TABLE 16.3 f
Students' Responses to the Statement Al Am Good at Mathesnaties'

ORADEI
PUBLIC SCHOOLS

ItroVII *Woo Acreis

Undecided, Mumma, or Strongly
Magna

Percent of
Mudants

Average
Pronciaricy

Parcont of
Students

Avsrago
Proficiency

Percent of
Students

Average
Proficiency

NATION 18 (1.1) 274 (2.5) 44 (1.1) 270 (1.5) 38 (1.4) 249 (1.5)

Northinast 18 (3.3) 277 (5.8) 45 (2.7) 277 (4.3) 37 (3.6) 258 (4.9)

Southeast 19 (22) 262 (5.0) 43 (1.5) 282 (3.0) 38 (3.0) 242 (3.0)

Central 15 (1.7) 275 (4.6) SO (3.3) 272 (2.6) 35 (3.2) 253 (2.6)

West 19 (2.1) 281 (4.3) 40 (1.3) 269 (2.9) 41 (1.9) 247 (1.6)

OTA1158

Aisbenta 17 (1.1) 243 (1.9) 48 (1.4) 25e (12) 35 (111) 241 (14)

Arizona 14 (OA) 270 (2.1) 45 (12) MO (1.2) 41 (1.4) 247 (1.V

Arkansas 18 (0.7) 288 (1.9) 47 (1.0) 202 (1.1) 37 (1.1) 244 (1.1)

California 13 (0.4) 277 (2.1) 45 (0.9) 285 (1.4) 42 (1.0) 242 (1.5)

Colorado 15 (0.8) 285 (13) 49 (1.0) 274 (1.1) 38 (1.2) 252 (1.3)

Connecticut 16 (0.9) 283 (2.1) 53 (1.0) 276 (12) 32 (12) 256 (1.4)

Delaware 20 (0.9) 271 (1.9) 46 (1.4) 265 (1.1) 34 (1.1) 249 (1.2)

District of Columbia 28 (1.1) 238 (2.0) 47 (1.3) 233 (1.1) 2$ (0.8) 222 (13)

Florida 18 (0.8) 268 (2.1) 47 (1.1) 261 (1.5) M (1.2) 243 (1.4)

Gaargla 17 (OA) 205 (2.3) 49 (1.0) 285 (1-6) 34 (1.1) 248 (1.5)

tilaVall 10 (0.7) 202 (22) 38 (0.9) 259 (1.1) 52 (1.0) 245 (0A)

Idaho 12 (OA) 289 (2.1) 50 (1.1) 279 (0A) 38 (12) 257 (3.9)

111111013 16 (1.1) 272 (25) 48 (12) 206 (2.0) 38 (1.2) 249 (1.7)

Indians 15 (0.9) 283 (1A) 44 (1.1) 273 (1.3) 37 (12) 254 (1,2)

Iowa 16 (0.9) 296 (1.7) 48 (1.1) 283 (1.2) 38 (1.3) 265 (12)

Kentucky 14 (0.8) 269 (2.0) 50 (12) 262 (1.4) 36 (1.3) 246 (1..),

Louisiana 16 (0.8) 258 (1.0) 45 (1.0) 250 (1.6) 40 (1.1) 237 (1.1)

Maryland 21 (0.9) 272 (1.9) 46 (0.9) 264 (1.6) 33 (1.2) 251 (1.7)

Michigan 17 (0.9) 277 (2.2) 50 (1.1) 269 (1.3) 33 (12) 251 (1.2)

Minnesota 13 (0.9) 223 (1.9) 49 (OA) 282 (0.9) 38 (1.2) 202 (1.1)

*Acetone 12 (OA) 352 (1.9) 49 (14) 267 (0.9) 32 (1.4) 208 (1.4)

Nstinseks 15 (OA) WO (1.9) 50 (li) 264 (OA) 34 (1.1) 25g (1.5)

New Hampshire IS (1.1) 293 (1.9) 50 (12) 277 (1.3) 35 (1.1) 201 (1.0)

New Jersey 17 (0.9) 241 (2.0) 51 (0.9) 275 (1.2) 22 (1.2) 250 (1.4)

New Mexico 11 (0.8) 277 (2.2) 45 (1.4) 265 (1.2) 44 (12) 242 (0.8)

New York 19 (1.0) 272 (1.9) 47 (1.1) 267 (1.4) 34 (1.3) 248 (1.7)

North Carolina 1b1 (0.8) 257 (1.7) 48 (1.0) 255 (1.1) 32 (1.2) 240 (1.1)

North Dakota 11 (1.1) 306 (2.2) 50 (1.4) 287 (4.4) 39 (1.3) 268 (1.3)

Ohio 19 (1.0) 277 (2.0) 48 (1.1) 269 (1.2) 33 (12) 250 (1.1)

Mahout 15 (0.9) 277 (2.7) 47 (0.9) 202 (14) 39 (0.9) 251 (1.3)

Onion 14 (07) 289 (2.0) 51 (1.0) 274 (1.1) 35 (12) 257 (1.2)

Pennsylvania 17 (OA) 278 (2.4) 44 (12) 272 (1.8) 35 (13) 255 (15)

Rhode Wend 14 (OS) 270 (2.2) 50 (1.1) 287 (0.8) 38 (1.1) 244 (0.9)

Twos 18 (0.) 278 (2.4) 48 (M) 202 (1.4) 33 (OA) 248 (1.5)

Virginia 17 (0.7) 273 (2.4) 50 (1.1) 270 (1.6) 34 (1.1) 252 (1.6)

West Virginia 15 (0.8) 270 (1.5) 49 (1.1) 261 (1.0) 38 (1.3) 244 (1.1)

Wisconsin 17 (0.8) 289 (2.0) 50 (1.1) 280 (1.3) 33 (1.0) 259 (1.3)

Wyoming 12 (0.8) 291 (1.8) 49 (1.1) 278 (0.8) 39 (1.1) 258 (0.8)

MINTORNIS
&Me 8 (03) 252 (3.8) 30 (1 -2) 24a (2.0) 84 (1.1) 228 (0.9)

Virgin islands 24 (1.4) 220 (2.0) 42 (1.8) 221 (1.0) 34 (1.8) 2X (1.S)

The standard errors of the estimated and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, thPere vcaelnuetaror the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 16.4 Students' Responses to the Statement Am Good at Mathematics" Organized
by Percentage of Students Indicating Strong Agreement

GRADE 8
Panic SCHOOLS

St/win kilo Agree
Undecided, Disagree, or Strongly

Disagree

Percent of
Students

Average
Prdiciency

Percent of

_
Students

Average
Prolicknoy

Percent of
Students

Average
Prolkiency

STATisnER MToit IES
District of Columbia 28 (1.1) 238 (2.0) 47 (1.3) 233(1.1) 25 (0.8) 222 (1.5)
Virgin islands 24 (1.4) 229 (2.0) 42 (1.6) 221 (1.0) 34 (1.6) 206 (1.3)
Maryland 21 (0.9) 272 (1.9) 48 (0.9) 264 (1.6) 33 (12) 251 (1.7)

Delaware 20 (0.9) 271 (1.9) 48 (1.4) 265 (1.1) 34 (1.1) 24a (1.2)
Noah CaroUrla 19 (o.8) 257 (1.7) 411 (1.0) 255 (1.1) 32 (12) 249(1.1)
New Welk 19 (1.9) 272 (1.9) 47 (1.1) 237 (1,4) 34 (1.3) 248 (1.7)
Ohio 19 (1.0) 277 (2.1., 411(1.1) 209 (1.2) 33 (12) 260 (1.1)
Roads 1$ (0.8) 269 (2.1) 47 (1.1) 251 (13) 3$ (12) 343 (1.4)
Alabema 17 (1.1) 203 (1.9) 43 (1.4) 258 (1.2) 35 (1.8) 241 (1 .4)
New Jersey 17 (0.9) 281 (2.0) 51 (0.9) 275 (1.2) 32 (1.0) 256 (1,4)
Michigan 17 (0.9) 277 (2.2) 50 (1.1) 269 (1.3) 33 (1.2) 251 (12)
Pennsylvania 17 (0.9) 276 (2.4) 48 (1.2) 272 (1.8) 35 (1.3) 255 (1.5)

kArginia 17 (0.7) 273 (2.4) 50 (1.1) 270 (1.6) 34 (1.1) 252 (1.6)
Georgia 17 (0.8) 265 (2.31 49 (1.0) 265 (1.6) 34 (1.1) 248 (15)

Wisoonsin 17 (03) 289 (2.0) 50 (1.1) 298 (1.3) 53 (1.0) 250 (1.3)

Nebraska 19 (0.8) NO (1.9) SO (1.1) SU (0.9) 34 (1.1) 259 (15)

TOM 18 (60) 276 (24) 43 (1.1) 282 (1.4) 4 (0.9) 248(13)
lianas 15 (1.1) 272 (2.5) 43 (1.2) 239 (2.0) al (1.2) 249 (1.7)
Arkonsia le (07) 208 (1.9) 47 (1.0) 202 (1.1) 37 (1.1) 244 (1.1)
Iowa 16 (0.9) 298 (1.7) 48 (1.1) 283 (1.2) 38 (1.3) 265 (12)

Louisiana 16 (0.8) 258 (1.9) 45 (1.0) 250 (1.6) 40 (1.1) 237 (1.1)

Connecticut 16 (0.9) 233 (2.1) 53 (1.0) 276 (1.2) 32 (1.2) 256 (1.4)

'Nest Virginia 15 (0.8) 270 (1.5) 49 (1.1) 261 (1.0) 38 (1.3) 244 (1.1)

Indiana 15 (0.9) 283 (1.9) 48 (1.1) 273 (1.3) 37 (1.2) 254 (1.2)

New Hampshire 15 (1.1) 203 MP 50 (12) 277 (13) 35 (1.1) 2111 (CO)

Oklahoma 13 (OM 277 (2.7) 47 (0a) 209 (14) 39 (0.9) 251 (1.3)
Colorado 15 (OA) 285 (1.5) 49 (1.9) 274 (1.1) 36 (12) 252 (1.3)
Arizona 14 (QS) 279-(2.1) 45 (12) 203 (1.2) 41 (1.4) 247 (13)
Kentucky 14 (0.8) 239 (2.0) SO (1.2) 289 (1.4) 39 (13) 240 (13)
Rhode island 14 (0.7) 270 (2.2) 50 (1.1) 267 (0.8) 36 (1.1) 248 (0.9)

Oregon 14 (0.7) 289 (2.0) 51 (1.0) 278 (1.1) 35 (1 2) 257 (1.2)
California 13 (0.8) 277 (2.1) 45 (0.9) 265 (1.4) 42 (1.0) 242 (1.5)
Minnesota 13 (0.9) 296 (1.9) 49 (0.9) 282 (0.9) 38 (1.2) 262 (1.1)
Wyoming 12 (0.8) 291 (1.8) 49 (1.1) 278 (0.8) 39 (1.1) 258 (0.8)
Idaho 12 (0.8) NO (2.1) SO (1.1) 279 (OA) 31 OM 257 (0.9)
Montana 19 (WM 302 (1.9) 49 (1.4) 287 (0.9) 39 (14) 205 (1.4)
Now Mexico 11 (OS) 277 (2.2) 45 (1.4) 265 (12) 44 (12) 242 (0.8)
North Dakota 11 (1A) 3:113 (2.2) SO (1A) 287 (14) 39 (13) NI (1.3)
Hawaii 10 (0.7) 262 (2.9) 38 (0.9) 259 (1.1) 52 (1.0) 245 (0.8)
Guam 6 (0.7) 252 (3.8) 30 (1.2) 249 (20) 64 (1.1) 228 (0.9)

The standatrd errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population or interest, the valise for the whole population is within plus or minus two standard errors or the estimate
for the sample.
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TABLE 16.5 StaikaW Resputses to the Statement "Mathematks Is More for Boys than for
Girls"

Strongly Disagree Disegve
Undecided, Agree, or Strongly

ASP110

GRADE 9
PM= SCHOOLS

Permit of 1 Average
Students Proficiency

Percent of
Studeros

Average
Proficiency

Percent of
Studerds

Average
Proficiency

NATION 51 (1.1) 267 (1.4) 33 (1.1) 261 (1.7) 16 (0.7) 253 (2.1)

Northeast 57 (2.4) 272 (2.5) 29 (2.7) 268 (8.3) 14 (1.4) 265 (5.4)

Southeast 45 (2.6) 282 (3.6) 36 (2.0) 250 (2.3) 19 (1.4) 246 (4.4)

Central 52 (1.9) 270 (3.0) 34 (1.5) 265 (2.5) 13 (1.6) 252 (2.5)

West 50 (1.9) 265 (2.7) 33 (2.3) 262 (3.5) 16 (1.5) 255 (4.1)

SIAM
Alabama 47 (1.1) 257 (1.3) 37 (1.0) 249 (1.6) IS (0.6) 249 (2.1)

Arizona 55 (1.1) 204 (1.2) 29 (0.9) 2S6 (1.7) 16 (OS) 254 (1.9)

Arkansas SO (1.3) 200 (1.0) 34 (1.1) 254 (1.4) 15 (0.7) 230 (2.1)

Calibrate 54 (1.2) 263 (1.3) 30 (1.0) 251 (1.6) 15 (0.6) 251 (2.3)

Colorado 58 (1.1) 271 (1.1) 30 (1.1) 265 (1.3) 12 (0.7) 260 (1.9)

Connecticut 57 (12) 275 (1.2) 30 (1.1) 267 (1.4) 13 (0.7) 283 (1.9)

Delaware 54 (1.7) 265 (1.3) 31 (0.9) 259 (1.8) 16 (1.5) 251 (1.7)

District of Columbia 53 (1.0) 237 (0.9) 32 (1.0) 227 (1.4) 15 (0.8) 224 (2.1)

Florida 49 (1.0) 259 (1.4) 35 (1.0) 254 (15) 16 (0.8) 252 (2.1)

Georgia 47 (1.0) 253 (1.4) 35 (0.9) 257 (1.15) 17 (0.6) 254 (24)

Hawaii 49 (1.1) 2S9 (0.9) 31 (0.9) 249 (12) 20 (0.6) 241 (1.11)

ldaho SIS (1.3) 274 (OS) 20 (12) 270 (12) 12 (02) 207 (1.45)

Moab 55 (1.1) 285 (1.7) $1 (29) 257 (2.0) 13 (0.7) 255 (2.5)

Indian* 58 (1.1) 270 (1 .4) 31 (1.3) 208 (1.5) 13 (0.7) 255 (23)
Iowa 59 ; .0) 281 (1.1) 30 (1.0) 278 (12) 12 (0.7) 273 (2.1)

Kentucky 49 (12) 261 (1.1) 35 (1.0) 254 (1.3) 16 (0.7) 253 (2.4)

Louisiana 49 (1.3) 250 (1.4) 34 (1.3) 241 (1.4) 17 (1.0) 245 (1.8)

Maryland 54 (12) 265 (1.5) 31 (0.9) 259 (1.6) 15 (0.8) 253 (2.5)

Michigan 58 (1.2) 269 (1.1) 29 (0.9) 259 (1.4) 14 (0.9) 258 (2.0)

Minneasta 55 (12) MO (1.0) 33 (1.0) 275 (1-2) 12 (0.7) 201 (2.0)

Montana 34 (1.5) 263 (0.9) 33 (1A) 211 (14) 13 (0.9) 272 (20)
Nebraska 57 (14) 27011.0) 30 (12) 274 (1.5) 13 (0.0) 270 (22)

NOW HilinceNre 64 (1.0) 277 (1.1) 27 (0.8) 2110 (12) 10 (0.7) 20 (2.5)
Nam Assay 57 (OA) 27$ (1.2) 30 (114) 255 (1.5) 14 (0.7) 270 (2.3)

New Mexico 54 (1.5) 262 (1.1) 32 (1.3) 252 (1.1) 14 (0.8) 249 (2.3)

New York 55 (1.5) 265 (1.3) 30 (1.2) 259 (1.7) 15 (1.0) 258 (25)

North Carolina 51 (1.1) 256 (1.2) 33 (0.8) 243 (1.3) 16 (0.7) 245 (1.8)

North Dakota 57 (1.4) 285 (1.1) 30 (1.4) 280 (1.8) 12 (0.8) 271 (3.1)

Ohio 54 (1.2) 268 (1.1) 32 (1.0) 260 (1.e) 14 (0.8) 259 (1.7)

Oklahoma 55 (t0) 266 (1.3) 32 (1.1) 201 (1.6) 13 (0.7) WS (2/0)

Onion - 30 (1.0) 27$ (1.0) 21 (1.0) 270(14) 12 (0.7)

Peonayivanks 53 (1.1) 271 (1.3) 22 OA 282 (240) 13 (0.7)

ith0011 wand 57 (1.2) 25402) 31 (1.1) 257 (13) 12 (OM 251 (2.0)

TONI 53 (1.1) 284(13) 32 (1.0) 234 (1.8) 18 (0.0) 251 (23)
Virginia 53 (1.0) 268 (1.5) 31 (0.9) 263 (2.0) 18 (0.8) 258 (2.3)

West Virginia 53 (12) 260 (0.9) 31 (1.1) 253 (1.3) 18 (0.7) 252 (1.8)

Wisconsin 59 (1.2) 277 (1.4) 30 (1.1) 273 (1.4) 11 (0.8) 269 (2.0)

Wyoming 57 (i.1) 274 (0.7) 30 (1.0) 272 (1.0) 14 (0.7) 267 (1.4)

MiNTOWNII
Gull ''' ' 43 oil 24.**'" *2 INS) SOPA) `.24$ (1.3;) IA, OM
inr44 Mande lia (14) 11123 (0.0) 311 (14 'MO its) 20 (1,11) 2,2 4140

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 16.6 I Students' Responses to the Statunent "Mathematics Is Useful for Solving
I Everyday Problems"

()RADE II
PUBLIC SCHOOLS

Stranch Ares Agree
Undecided. Disagree, or Strongly

Disagree

Percent of
Students

Average
Proficiency

Percent of
Studentr

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 33 (1.0) 262 (1.7) 44 (1.1) 267 (1.7) 24 (1.1) 255 (2.0)
Northeast 32 (3.0) 270 (5.0) 47 (2.4) 273 (4.5) 21 (2.5) 261 (41)
Southeast 35 (2.1) 254 (3.5) 40 (2.2) 260 (3.2) 25 (2.9) 248 (2.5)
Centre) 28 (1.7) 264 (3.1) 47 (1.7) 270 (3.2) 25 (2.0) 261 (3.0)
West 34 (1.6) 263 (3.1) 42 (2.0) 207 (21) 24 (2.0) 253 (4.1)

*TAM
Alabama 35 (1,2) 252 (1.8) 43 (1.1) 255 (13) 22 (OA) 260 (13)
Arizona 27 (OA) 201 (1.7) 40 (1.1) 202 (14) V OM $Z$ (1A)
Arkansas Si (1A) 266 (1.1) 48 (1A) WO (1.1) 23 (03) 260{13)
California SI (1A) 25* (1.5) 47 (1.0) 200 (1Z) 22 (1A) 263 (13)
Colored() 29 (1.0) 270 (12) 47 (1.1) 270 (1.1) 24 (0.8) 260(1.4)
Connecticut 30 (0.8) 271 (1.7) 49 (1.0) 273 (1.2) 22 (01) 265 (1.7)
Delaware 31 (12) 264 (1.2) 45 (1.7) 263 (1.4) 24 (1.0) 255 (1.4)
District of Columbia 38 (1.3) 234 (1.0) 40 (1.2) 233 (1.4) 23 (0.8) 226 (1.6)
Florida 30 (1.0) 254 (1.4) 48(1.1) 260 (1.5) 24 (1.0) 252 (1.7)
Georgia $4 (1A) 26$ (1.4) 43 (OA) 264 (11) 22 (0.9) 252 (1A)
Hawaii $3 (1.0) 254 (13) 41 (1.0) 254 (12) 20 (1.0) 240(13)
44ahe 33 (OA) 222 (1.2) 48 (1.2) 276 (0.9) 21 (16) 205 (1.5)
Illinois 32 (1.1) 240 (2.2) 48 (0A) 266 (1.7) 22 (1.0) 25$ OP)
insane 33 (1.1) 209 (14) 40 (OA) 200 (13) 21 (03) 260 (2.2)
Iowa 35 (1.1) 278 (1.5) 47 (1.3) 281 (1.1) 17 (1.0) 274 (1.8)
Kentucky 33 (1.4) 258 (1.5) 45 (1.4) 260 (1.4) 22 (08) 252 (1.6)
Louisiana 38 (1.1) 246 (1.4) 43(1.1) 249 (1.5) 20 (0.8) 241 (1.8)
Maryland 33 (1.0) 261 (1.8) 44 (1.1) 264 (1.5) 23 (0.9) 256 (2.2)
Michigan 30 (1.0) 266 (1.4) 46 (1.0) 269 (1.3) 25 (1.1) 256 (1.7)
Minnesota VA (12) 279 (1.5) 51 (IA) 27$ (0.9) 20 (13) 267 (1.5)
Montana $3 (1.1) 204 (1.0) 50 (13) 262 (0.9) 18 (0.8) 271 (IA)
Nebraska 35 (1.2) 27e (1.2) 47 (1.1) 271$ (1.2) 18 (0.8) 280 (13)
New Hampshire 31 (1.3) 274 (1.7) 40 (14) 278 (1.0) 141(1.1) 201 (41 A)
Nov Jersey SO (1.0) 272 (12) '46 (OA) 273 (1.4) 24 (0.9) 264 (1.3)
New Mexico 30 (1.0) 259 (1.5) 48 (1.2) 259 (1.0) 22 (1.0) 250 (1.3)
New York 28 (1.0) 263 (1.8) 45 (1.1) 265 (1.4) 26 (1.0) 258 (1.6)
North Carolina 36 (0.9) 252 (1.3) 43 (1.1) 254 (1.2) 21 (0.9) 244 (1.9)
North Dakota 34 (1.8) 287 (1.7) 49 (1.3) 282 (1.1) 17 (1.3) 271 (23)
Ohio 34 (1.0) 266 (1.5) 46 (040) 265 (1.1) 20 (0.8) 259 (1.7)
Oklahoma 34 (1.1) 203 (IA) 45 (1.0) 205 (13) 21 (03) 259 (2.0)
Orogon 22 (0O) 273 (IA) 43 (0.9) 275 (13) 23 (MO) 205 (1.2)
Pennsylvania 2$ (QS) 20 (2.0) 46 (1.1) 270 (1.9) 24 (1.1) 259 (2.2)
Rhode Island V (OR 202 ((.3) 47 (0.0) 264 (0.11) 20 (1.0) 253 (14)
Taxes 34 (1.1) 202 (13) 45 (1.0) ND (1.4) 21 (1.1) 252 (1.9)
Virginia 33 (1.0) 264 (1.5) 47 (1.0) 267 (2.0) 21 (0.9) 260 (1.9)
West Virginia 33 (1.1) 258 (1.3) 44 (01) 259 (1.1) 24 (1.0) 248 (1.3)
Wisconsin 32 (1.1) 275 (1.2) 49 (1.2) 278 (1.4) 19 (0.9) 264 (2.0)
Wyoming 32 (0.8) 275 (0.9) 47 (1.0) 274 (0.6) 21 (0.7) 264 (1.4)

119UNTOSAS
Gusts 34 (13) OS (IA) 39 (14) 236 (1.1) 27 (14) 230 (1.4)
Virgin Islands 47 (13) 220 (1.0) 35 (1.1) 210 (1 9) 1$ (1.2) 211 (2.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 16.7 Students' Responses to the Statement "Almost All People Use Mathematics in
Their Jobs"

GRADE
PUBLIC SCHOOLS

SbvniflY Wee AGrel
Undecided, Disagree, or Strongly

Disagree

Percent of
Students

Average
Prottcloncy

Percent of
Students

Average
Proficiency

Percent of
Students

Avenge
Proficiency

NATION 32 (12) 262 (1.7) 49 (1.0) 264 (1.4) 18 (1.2) 258 (2.1)

Northeast 29 (3.2) 268 (4.3) 53 (3.3) 272 (3.7) 18 (2.1) 269 (4.4)

Southeast 34 (2.6) 255 (3.9) 49 (25) 258 (3.0) 18 (2.4) 248 (2.4)

Central 32 (2.1) 267 (3.5) 49 (1.3) 267 (2.6) 20 (2.8) 260 (4.0)

WeSt 34 (1.7) 261 (3.2) 48 (1.6) 264 (2.3) 18 (2.1) 257 (5.1)

WAITS
Abganna 38 (1.0) 250 (1.3) 49 (1.0) 255 (1.3) 15 (0.7) 249 (2.0)

Mama 65(1.0) 262 (1 4) 50 (1.0) 202 (1,4) 15 (0.1) 256 (1.3)

Artsbeas 34 (1.3) VP (1.2) 51 (1.2) 25$ (1.1) 15 (0.9) 252 (1.3)

cesfornia 35 (1.2) 25$ (14) 49 (1.2) 25$ (1.5) 18 (OA) 253 (2.1)

Colorado 35 (0.9) 268 (1.1) 50 (0.8) 268 (1.2) 15 (0.7) 263 (1.9)

Connecticut 29 (0.8) 288 (1.6) 53 (0.8) 272 (12) 17 (0.8) 270 (1.6)

Delaware 20 (1,1) 260(12) 50 (12) 263 (1.0) 17 (0.8) 256 (1,8)

District of Columbia 38 (1.0) 232 (12) 48 (1.1) 232 (1.0) 15 (0.7) 227 (1.6)

Florida 34 (1.4) 253 (1.5) SO (1.3) 258 (1A) 16 (0.7) 255 (2.3)

GelOrgia 36 (1.0) 256 (1.4) 48 (1.0) 283 (1.7) 15 (0.8) 253 (2.2)

Htralell 38 (1.2) 252 (1.4) 49 (1.1) 252 (1.1) 13 (0.6) 249 (2.2)

Idaho 40 (1.1) 213 (0.9) 45 (1.0) 272 (1.1) 12 (02) 203 (1.8)

Wlnois 33 (1.3) 259 (2.1) 50 (1.1) 203 (1.0) 17 (02) 25$ (22)

Indiana 37 (12) 200 (1.3) 43 (1.1) 209 (1.2) 15 (0.8) 206 (2.3)

Iowa 34 (1.2) 278 (1.2) 53 (1.1) 279 (1.2) 13 (0.7) 274 (2.0)

Kentucky 34 (1.0) 257 (1.5) 51 (1D) 257 (1.4) 15 (0.8) 254 (1.7)

Louisiana 37 (1.2) 248 (1.5) 48 (1.0) 247 (1.5) 14 (0.9) 243 (1.9)

Maryland 33 (C.8) 258 (1.8) 51 (0.8) 264 (1.7) 16 (0.7) 258 (2.1)

Michigan 33 (1.0) 263 (1.5) 52 (1.0) 266 (1.2) 16 (0.8) 265 (1.9)

Lanneacks 32 (1,04) 27$ (1.3) 54 (1.1) sn (0.9) 14 (0.8) 267 (2.1)

Montana 39 (1.1) 202 (1.1) 51 (1.1) 231 (1.0) 11 (008) 274 (2.2)

Nebraska se (1.3) 27$ (1.2) SO (1.1) 271 (1.2) 13 (0.8) 2$a (2.4)

Noir HarnosNre 33 (12) 276 (1.1) 51 (1.0) 275 (1.1) 18 (1.1) 208 (2.0)

Nam Jersey 28 (1.0) 272 (14) 54 (0.9) 270 (12) 17 (0.9) 288 (2.1)

New Mexico 38 (1.2) 258 (1.3) 51 (1.4) 258 (1.0) 13 (0.7) 246 (1.8)

New York 28 (1.3) 258 (1.9) 53 (1.4) 263 (1.3) 19 (1 .1) 283 (1.9)

North Carolina 36 (1.3) 251 (12) 48 (1.1) 251 (1.2) 16 (0.8) 248 (1.6)

North Dakota 38 (1.7) 282 (1.6) 53 (1,5) 282 (1.2) 12 (1.0) 274 (2.9)

Ohio 38 (1.3) 284 (1.2) 49 (1.2) 266 (1.4) 45 (0.8) 260 (1.8)

Oliancena 38 (12) 251 (1.8) 43 (1.0) 205 (1.4) 14 (02) 200 (2.3;

Oregon 31 (OA) 273 (1.3) 52 (OA) 273 (1.1) 17 (0.7) 257 (1.7)

Pionsylearda 30 (0.9) 287 (2.1) 53 (1.0) 255 (1.5) 11(02) 202 (2.8)

.RhOcks 28 (0.9) 259 (1.3) 52 (1.1) 214 (0.9) 20 (0.8) 250 (14)
38 (1.1) 281 (12) 49 (0.9) 25$ (1A) 13 (0.9) 253 (2.1)

Mrginia 34 (1.2) 262 (1.7) 50 (1.2) 266 (1.6) 15 (0.7) 264 (2.7)

West Virginia 35 (1,0) 257 (1.4) 49 (1.0) 257 (1.0) 16 (0.8) 252 (1.6)

Wisconsin 35 (1.2) 274 (1.8) 51 (1.0) 276 (1.3) 14 (0.8) 268 (2.1)

Wyoming

re*T06.8
40(1.0) 272 (0.9) 49 (1.2) 274 (0.9) 11 (0.6) 264 (1.7)

41 (1,2) 232 (1.2) 48 (12) 237 (1.3) 13 (0.9) 228 (21)

Won *nes SO (1.4) 219 (1.0) 42 (1.1) 217 (1.1) 9 (0.7) 214 (1.5)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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Chapter 17
Characteristics of Mathematics Teachers at Grade 8
in the States

INTRODUCTION

Teachers.of eighth graders participating in the 1990 NAEP Trial State

Assessment were asked a number of questions about their experience,
education, and training. Consistent with procedures used throughout this

report, however, the student was the unit of analysis. That is, the mathematics
teachers' responses were linked to their students, and the data are reported for
the percentages of students taught by teachers with particular characteristics.

TEACHING EXPERIENCE

Teachers were asked about their total years of teaching experience as well as

about their years of experience teaching mathematics. The results are presented
in TABLES 17.1 and 17.2. Eighth graders in all states were taught by
relatively experienced teachers. Average years of teaching experience did not

vary much in general from state to state -- 12 to 19 years, except in the Virgin

Islands, with 9 years. West Virginia was at the low end of the continuum (12
years) and Connecticut at the high end (19 years). In several states, more than
one-fifth of the public-school students at grade 8 were taught by teachers with

25 years or more experience, including California, Connecticut, the District of
Columbia, Iowa, Michigan, Minnesota, North Dakota, Pennsylvania, and
Wisconsin.

Teachers were somewhat less experienced in teaching mathematics,

reporting 11 to 17 years experience, with 8 years for the Virgin Islands, on

average. With only one exception -- Minnesota (26 percent) -- no state
reported more than one-fifth of its eighth graders being taught by teachers with
25 years or more experience teaching in the discipline.

In general, the proficiency results indicate either little relationship between

student achievement and teachers' experience or increases in achievement

associated with increases in experience. The lack of consistent relationships
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between experience and proficiency may reflect a policy of assigning more

experienced teachers to more difficult teaching situations, including remedial

and advanced classes.

TEACHERS' GENDER AND RACE/ETHNICITY

In 22 states, including all those in the Southeast, the majority of eighth graders

were taught by female teachers. In only Idaho, Iowa, Minnesota, Montana,

North Dakota, Oregon, Pennsylvania, Wyoming, and the Virgin Islands were

more than half of the students (58 percent or more) taught by male teachers
(see TABLE 17.3).

In most participating states and territories, except the District of Columbia,

the Virgin Islands, Guam, and Hawaii, the majority of eighth graders were

taught by White teachers. However, in Alabama (21 percent), the District of
Columbia (84 percent), Georgia (22 percent), Louisiana (25 percent), and the

Virgin Islands (75 percent) sizable proportions of students were taught by

Black teachers; in New Mexico (18 percent), Texas (14 percent), and the
Virgin Islands (13 percent), more than 10 percent of the students were taught

by Hispanic teachers. In Hawaii (75 percent) and Guam (77 percent), three-

fourths of the students had Asian/Pacific Islander teachers; and in Oklahoma, 5

percent of the students were taught by American Indian teachers.

TEACHER CERTIFICATION

Because teacher certification practices vary from state to state, it is difficult to

compare them across states.' However, teachers were asked about their

certification, and the results are presented in TABLE 17.4. In a number of
states, the majority of public-school students at grade 8 were taught by teachers

who did not report the highest level of certification, including Alabama,

Georgia, Iowa, Montana, Nebraska, Ohio, and Wyoming, and Guam. States

and territories with at least 10 percent of their eighth graders taught by teachers

who reported no regular certification included California, Connecticut, the

District of Columbia, New York, Ohio, Texas, West Virginia, Guam, and the

'Rolf Blank, State Education Po !kin on Science and Mathematics (Washington, DC: Council of Chia State School
Officers. 1987).
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Virgin Islands. By and large, students' proficiency levels did not vary much
by levels of teacher certification, although this did not hold true for every state.

In every state except Arizona (41 percent), the majority of public-school

eighth graders were taught by teachers certified to teach mathematics at the

middle school or secondary level (see TABLE 17.5). However, in some states,

more than one-fourth of the eighth-grade students were taught mathematics by

teachers with more general elementary- or middle-school education

certification, including Arizona, Georgia, Illinois, Kentucky, Louisiana, New

Jersey, New Mexico, Ohio, and Guam. For most states, public-school eighth
graders taught by teachers certified in teaching mathematics had higher average

proficiency.

TEACHERS' UNDERGRADUATE AND GRADUATE EDUCATION

Teachers were asked aboui their highest educational degree, and the results are

presented in T ABLE 17.6. In most states, the majority of public-school eighth

graders were taught by teachers with bachelor's degrees. However, in
Connecticut and Indiana, more than four-fifths of the students were taught by
teachers with a master's or specialist's degree. In addition, in Delaware, the
District of Columbia, Kentucky, Maryland, Michigan, New York, and Ohio,

more than half the eighth graders attending public schools were taught by

teachers with a master's or specialist's degree. In sixteen states, some eighth
graders (6 percent or fewer) were taught by teachers with a doctorate or

professional degree; in the remaining participating states, no students were

taught by teachers holding these degrees. For those students whose teacheis

held bachelor's degrees or master's or specialist's degrees, generally there was

no difference in mathematics proficiency, or the students whose teachers had
master's or specialist's degrees had higher proficiency.

As presented in TABLE 17.7, there was considerable variation from state

to state in the percentages of public-school eighth graders taught by

undergraduate mathematics majors -- from 15 percent in Arizona to 88 percent

in Minnesota. However, students of teachers who were mathematics majors

tended to have higher mathematics proficiency than did students who were

taught by education majo:s, although this pattern did not hold for some states.

Performance for eighth-grade students whose teachers had some other type of

major varied in relation to the performance of the two groups of students
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taught by mathematics or education majors. In most states, for teachers

reporting graduate education, far more public-school eighth graders were taught

by teachers who had done graduate-level work in education than were taught

by those who had completed commensurate work in mathematics (see TABLE
17.8). Notable exceptions to this pattern were Arkansas, the District of
Columbia, Minnesota, and Nebraska. Generally, there was no relationship

between eighth graders' achievement and whether teachers' graduate work was

in mathematics or education; however, if there was a difference, the advantage

was usually in favor of the students taught by mathematics majors.

AMOUNT OF CONTENT AREA COURSE WORK

The results for teachers' reports of their course work across content areas are
presented in TABLES 17.9 through 17.15. As might be expected, teachers

reported quite different emphases in their course work. However, for some

states, such as the District of Columbia, Minnesota, North Dakota, Wyoming,

and several others, substantial percentages of eighth graders attending public

schools were taught by teachers who had taken two or more courses in each of

the content areas -- number systems and numeration, geometry, probability and
statistics, abstract or linear algebra, calculus, computer science, and computer
programming. On the other hand, for each of these content areas, sizable
proportions of students, from 25 to 56 percent in some states, were taught

mathematics by teachers who rTorted no course work. Across content areas

and states, there were variations in the relationship between teachers' course

taking and eighth graders' achievement, yet in many instances, teachers whose

students performed better reported more course work.

Just as the results in TABLES 17.9 through 17.16 give an indication of the

depth of teachers' course work in particular areas, the results were summarized

across the content areas to provide a measure of the 'ureadth of teachers' course

work. The percentages of eighth graders win teachers reported taking at

least one course in each of the areas are presented for six to seven areas, four

to five areas, and zero to three areas in TABLE 17,16 (alphabetically) and

TABLE 17.17 (organized by the percentage of teachers reporting at least one

course in six to seven of the areas). In Minnesota, the District of Columbia,

North Dakota, Indiana, and Nebraska, more than two-thirds of the eighth
graders attending public schools were taught by teachers with a high degree of
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breadth in their course taking. In contrast, in Oklahoma, Arizona, Guam, and

Kentucky, one-third or fewer of the students had teachers with this breadth of

course work. In several states, students' proficiency was higher if their
teachers reported more areas of course work, and lower if they reported fewer

areas of course work.

MATHEMATICS METHODS COURSE TAKING

Across the glates, as shown in TABLES 17.18 and 17.19, sizable percentages

of eighth-grade students attending public schools (from 13 to 54 percent) were

taught by teachers who had not taken a single course in methods of teaching
middle-school mathematics. In several states, however, substantial percentages

of eighth-grade public-school students had teachers who had taken three or

more methods courses. For example, the highest percentages of these students

were in California, Minnesota, Montana, and North Carolina (all 31 percent),
the District of Columbia (39 percent), and Oregon (41 percent). Several of the
high-performing states had substantial percentages of eighth graders taught by

teachers with three or more methods courses, including Minnesota, Montana,

North Dakota, and Oregon. On the other hand, several of the lower-performing
states also had high percentages of eighth graders taught by teachers reporting

three or more methods courses (e.g., the District of Columbia and North

Carolina). More often than not, students whose teachers had taken three or
more methods courses performed no different!:' than did students whose

teachers had taken no methods courses. Wht.ri there was a difference, the
patterns were not consistent from state to state.

IN-SERVICE EDUCATION

Teachers were asked about how many hours of mathematics in-service training

they had received during the last year, and the results are summarized in

TABLES 17.20 (alphabetically) and 17.21 (organized by the percentages of

teachers reporting the most hours of in-service education). Agaiu, there was

tremendous valiability across the states, with from 69 percent of the students in

New Hampshire to 16 percent of the eighth-grade public-school students in

Indiana being taught by teachers who reported at least 16 hours of in-service

training during the last year. Besides New Hampshire, the District of
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Columbia and North Carolina (more than 50 percent), were at the top of the

range. In addition to Indiana, Illinois, New York, Arizona, Rhode Island, Ohio,

West Virginia, New Mexico, and Kentucky (fewer than 25 percent) were at the

bottom of this range. In Arizona, Hawaii, Indiana, Kentucky, New Mexico,

Guam, and the Virgin Islands, one-fourth or more of the students were taught

by teachers who reported no in-service mathematics training during the year.

In the majority of states, eighth graders whose teachers had more in-service

training performed better than those whose teachers reporting less training.

SUMMARY

There was tremendous variation in preparation and training across the states for

those teachers providing mathematics instruction to eighth graders attending

public schools. However, the teaching force in each state appeared to be

relatively experienced, with about half the students being taught by teachers

with at least 10 years experience.
The majority of eighthgrade students were taught by White teachers and

by female teachers, although in some geographic areas significant proportions

of eighth graders were taught by teachers of other racial/ethnic backgrounds.

In nine states, the majority of students were taught by males.
In most states, the majority of students at grade 8 were taught by teachers

with the highest level of certification, and four-fifths or more were taught by

teachers certified in middle-school or secondary mathematics. The majority of
eighth graders had teachers with bachelor's degrees in most states, but in some,

the majority had teachers with a master's or specialist's ctegree. Across all the

states, however, the percentage of teachers with a master's or specialist's

degree varied considerably, from 19 to 74 percent. In most states, no students

were taught by teachers with a doctorate or professional degree.

Considerable percentages of eighth graders were taught by mathematics

majors, and by teachers who reported both depth and breadth in their
mathematics course talthig. On the other hand, there were also sizable
proportions of eighth graders in each state being taught mathematics by

education majors, and by teachers who reported no course work in specific

content areas and limited breadth across courses.

There were also substantial differences in the amount of mathematics

methods course taking. In some states, about one-third of the publie-school
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eighth-grade students were taught by teachers reporting three or more methods

courses, but in most states, sizable proportions were taught by teachers having

taken no methods courses (from 13 to 54 percent).

The reports on in-service education did not deviate from the pattern of

enormous variation across the states. From 16 to 69 percent of the eighth
graders were taught by teachers who reported at least 16 hcurs of in-service
mathematks training during the last year, and from 5 to 49 percent were taught
by teachers who reported no such training.

For many of these variables, the relationship between proficiency and

teacher background suggested no consistent pattern. However, there was a
tendency for the better-performing students to have teachers with stronger

course work and more in-service education in mathematics.
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TABLE 17.1 Teachers' Reports on Number of Years Teaching Experience at the Elementary
or Secondary Level

ORME
PUBLIC SCHOOLS

Ammer, Years
Teaching Experience

10 Years or Less
Experience

More than 10 Years,
but Liss than 26 Years

Experience
25 Years or More

Experience

Percent ef
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Staiewto

Ammo
Proficiency

NATION 1? (0.8) 29 (3.5) 261 (2.9) 51 (3.6) 265 (1.6) 19 (3.7) 264 (4.6)

Northeast 21 (3.1) 24 (8.7) 258 (3.3)1 42(10.9) 276 (2.3)1 35(15.2) 278 (6.7)1

Southeast 17 (1.4) 22 (6.3) 255 (4.9)1 63 (6.4) 258 (3.6) 14 (6.8) 247 (7.7)1

Central 18 (1.6) 20 (5.9) 260 (7.5)1 53 (7.0) 269 (2.8) 27 (7.1) 260 (4,5)1

West 13 (1.1) 45 (7.0) 265 (4.7) 46 (6.5) 261 (2.3) 9 (3.0) 269 (8.4)1

WAITS
Mamma 13 (0.8) 41 (3.7) 254 (2.3) 53 (4.0) 254 (1.0) 7 (1.II) 237 (5.7)1

Arizona 14 (0.5) 38 (2.8) 259 (2.3) 52 (3.1) 281 (1.0) 10 (2.3) 260 (2.8)I

Arkansas 13 (0.0) 42 (4.0) 254 (17) 52 (4.2) 257 (1.3) 6 (2.2) 259 (5.3)1

Cailtornia 15 (0.8) 38 (3.4) 253(2.3) 43 (3.0) 282 (2.1) 21 (3.2) 253 (2.7)

Colorado 14 (0.6) 43 (3.8) 263 (1.8) 4.6 (3.5) 269 (1.7) 11 (2.0) 271 (2.7)

Connecticut 19 (0.6) 16 (2,7) 271 (2.9) 58 (3.5) 271 (1$) 25 (3.2) 266 (2.3)

Delaware 16 (0.2) 29 (0.9) 256 (1.2) 59 (1.1) 264 (0.9) 12 (0.8) 267 (2.0)

District of Columbia 17 (0.2) 22 (0.8) 237 (2.3) 57 (0.9) 228 (0.8) 20 (0.8) 232 (1.6)

Florida 14 (0.5) 39 (2.6) 255 (2.0) 53 (2.4) 257 (1.8) 8 (1.7) 254 (3.5)t

Georgia 14 (0,6) 97 (3.5) 255 (2.3) 53 (3.7) 261 (1.9) 10 (2.2) 24$ (34)1

Hawaii 14 (0.1) 40 (0.9) 248 (11) 45 (1.0) 230 (1.1) 16 (0.0) 258 (2.4)

Idaho 13 (0.3) 42 (1.9) 271 (1.2) 48 (1.9) 273 (1.1) 10 (0.13) 271 (17)

Winds 10 (0.9) 30 (4.0) 269 (4.5) 542 (4.8) 261 (2.8) 18 (3.8) 264 (3.8)1

Indiana 15 (0.7) 30 (3.8) 2e1 (2.2) 59 (3.3) 287 (1.5) 11 (2.3) 270 (3.7)1

Iowa 18 (0.8) 19 (3.7) 275 (2.3) 58 (4.8) 281 (1.8) 23 (4.0) 274 (2,2)

Kentucky 14 (0.7) 36 (3.9) 260 (1.6) 54 (4.3) 254 (1.7) 11 (2.9) 259 (3.5)1

Louisiana 14 (0.7) 34 (4.2) 245 (2.7) 49 (4,7) 246 (1.7) 16 (3.2) 242 (4,4)

Maryland 16 (0.5) 21 (2.5) 250 (2.9) 65 (3.0) 264 (1,7) 14 (2.3) 233 (4,8)

Michigan 18 (0.6) 18 (2,9) 264 (2.7) 62 (4.0) 265 (1.6) 20 (3.1) 261 (35)

Minnesota 17 (0.8) 27 (3.2) 273 (1.8) 45 (3.8) 277 (1.7) 28 (3.4) 278 (1.8)

Montana 18 (0.5) 29 (3.1) 279 (1.2) 53 (3.1) 281 (1.0) 19 (2.1) 282 (2.8)

Neeraska 14 (04) 37 (2.8) 273 (1.7) 50 (2.8) 277 (1.1) 7 (1.3) 280 (2.8)

New Hampshire 13 (0.2) 40 (1.4) 267 (13) 55 (1.3) 276 (1,0) 5 (1.0) 276 (5.0)

New Jersey 17 (0.5) 21 (2.5) 20,,g (3.8) 03 (3.4) 270 (1.4) 17 (23) 272 (3.4)

New Mexico 13 (0.2) 42 (1.3) 253 (1.3) 50 (1.4) 258 (1.2) 8 (0.6) 258 (2.4)

NeW York 16 (03) 28 (2.8) 247 (2.6) 5.4 (3.5) 263 (1.8) 18 (3.1) 270 (2.8)

North Carolina 13 (0.5) 42 (3,1) 252 (1.4) 49 (3.3) 250 (1.7) 9 (2.1) 246 (5.0)1

North Dakota 16 (0,4) 28 (2,4) 277 (2.9) 52 (2.8) 283 (1.5) 20 (1.3) 284 (1.5)

Ohio 17 (0.7) 25 (3.2) 263 (2.8) 58 (3.8) 266 (1.6) 17 (2.8) 261 (2.6)

Oklahoma 14 (0.6) 4.2 (3.8) 262 (1.8) 40 (3.5) 285 (1.7) 12 (3.1) 265 (32)1

Oregge1 14 (0.7) 35 (3.3) 209 (2.1) 52 (2.9) 273 (1.5) 13 (2.4) 272 (2.9)

Pennsylvania 17 (0.7) 23 (3.0) 2549 (2.7) 55 (3.7) 289 (2.1) 23 (3.8) 270 (2.8)

Rhode Wand 17 (0.2) 23 (0.8) 253 (1.0) 64 (0.7) 262 (0.8) 13 P.M 262 (2.3)

Texas 13 (0.7) 40 (3.2) 250 (to 42 (3.4) 258 (1.9) 13 (3.0) 240 (5.1)1

Virginia 15 (0.4) 29 (2.6) 260 (2.3) 61 (2.7) as (1.9) 10 (1.7) 261 (5.1 )

West Virginia 12 (0.6) 46 (4.0) 253 (1.4) 47 (3.9) 257 (1.3) 7 (2.1) 270 (4.8)!

Wisconsin 18 (0,7) 25 (3.4) 271 (2.4) 52 (3.7) 278 (1.8) 23 (2.9) 276 (2.4)

Wyoming 14 (0.1) 33 (1.2) 272 (0.0) 57 (1.1) 273 (0.8) 11 (0.4) 271 (1.2)

TIVIRITORIES
Guam 14 (0.2) 43 (0.9) 224 (0.8) 40 (03) 238 (1.2) 17 (0.8) 222 (1.8)

Vrain !Stands 9 (0.1) 77 (0.7) 215 (0.0) 20 (0.5) 232 (14) 4 (03) (")

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. -***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.2 I Teachers' Reports on the Number of Years They Have Taught Mathematics

NA MN
Northeast
Southeast
Central
West

WAIN
Nebo=
Artione
Admen
Ca likania
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Harasil
RAW
Illinois
.1Sidtare
Iowa
Kentucky
Louisiana
Maryland
Michigan
111101111110111

ktertene
Nebraska
Nast Hampshire
NSW .141r*ey

New Mexico
New York
North Carolina
North Dakota
Ohio
eidalhama
*men
`Panrisylvenia
)0054 Sold
Vim
Virginia
West Virginia
Wisconsin
Wyoming

11519110195111

Guam
Violin Wends

14 (0.8)
20 (3.1)
14 (1.5)
15 (1.1)
11 (1.0)

13 AM
11 (0.5)
11 (0.5)
12 (0.7)
12 (0.5)
16 (0.6)
13 (0.2)
16 (0.2)
12 (0.5)
12 (0.5)
13 (0.2)
11 (03)
15 (OA)
14 (0.7)
17 (1.0)
12 (0.7)
12 (0.7)
15 (0.5)
15 (0.6)
17 (0.7)
IS (03)
13 (0.4)
12 (0.3)
15 (0.5)
11 (0.2)
16 (0.6)
12 (0.4)
15 (0.4)
15 (0.7)
12 AM
1$ (0.5)
16 (OA)
18 (4.1)
11 (OS)
13 (0.5)
11 (0.6)
17 (0,7)
13 (0.2)

12 (OM
$ (0.1)

40 (3.5) 262 (2.4) 46 (4.0) 264 (1.8) 14 (3.5) 265 (6.3)1

31 (8.2) 265 (4.0)1 42 (8.3) 272 (2.2) 27(13.5) 282 (8.2)1

38 (8.8) 262 (5.4)1 56 (8.7) 255 (4.4) 7 (4.7) 44* (***)

35 (4.9) 267 (4.2) 44(10.0) 275 (2.8)1 20 (8.9) 257 (5.8)1

51 (8.5) 264 (4.3) 42 (6.3) 261 (2.9) 6 (2.5) *** (")

4$ (an 254 (2.1) 51 (4.0) 252 (1.9) isp 244 fill$
55 (2.l) 25$ (1.11) (2S) le (1.9) (2.9) In 4101
SS (44.11) ,254 (1.5) 45 (44) ',JUDOS) PO 'srttr.)
50(2.3) 253 (1.7) es am so (2.2) 11 10) 2S8 (4*
50 (3.8) 263 (1.6) 41 (3.1) 261k (1.7) 9 (1.7) 273 (2.8)
30 (3.6) 270 (2.3) 52 (3.7) 270 (1.8) 18 (2.4) 270 (2.6)
43 (0.8) 258 (1.0) 49 (0.8) 264 (1.0) 8 (0.7) 265 (2.3)
30 (1.0) 236 (1.9) 55 (1.0) 226 (0.8) 15 (0.7) 239 (1.8)
49 (2.9) 254 (1.7) 46 (2.6) 258 (2.1) 8 (1.5) 257 (33)1

44 (3.1) 255 (1.9) 41 (33) 2111 (2.1) (15) 1191191.5)1

49 (OA) 245 (1.0) 11$ (0.9) 295 (1.1) :143

66 (22) 270 (05) 97 (IA) 21i5 (1.3) $
34 (4.0) 250 ,46 (5A) 'Oef (S) 411
39(3.1) WPM so (15)
27 (4.5) 272 (2.4) 55 (3.9) 282 (1.4) 18 (3.4) 274 (2.7)
45 (4.4) 258 (1.5) 47 (4.7) 258 (1.9) 7 (2.4) 255 (3.3)1

4$ (4.5) 246 (2.0) 39 (4.3) 246 (2.1) 15 (3.1) 242 (4.7)1

29 (23) 252 (2.8) 80 (2.6) 265 (1.8) 12 (2.0) 262 (4.8)

36 (3.3) 283 (2.2) 49 (4.0) 265 (2.1) 15 (3.2) 263 (5.7)1

29 (3.4) 273 (12) 41 (3.11) 277 (1.7) 39 (Si) 1172422)
34 (33) 272 (1.4) 62 (91) 312 (1.0) 14 (2A)) .:19116 (2J)

41 (2.7) 272 (1m) es (2rs) 272 (12) 7 (14 , 10122)
42 (1.5) WO (13) 50 (1.5) (1.1)
30 (23) 165 (2.7) SE (23) 274 (15) 14 (2.1) 04,(42)
53 (1.4) 253 (1.1) 41 (1.3) 260 (1.3) 0 (0.5) 256 (2.9)
34 (3.1) 249 (2.6) 48 (3.6) 264 (1.9) 18 (3.0) 209 (2.8)

51 (2.6) 251 (1.2) 43 (2.9) 249 (1.7) 6 (1.8) 250 (6.0)1

33 (23) 277 (23) 53 (2.8) 283 (1.4) 15 (1.1) 287 (1.9)

35 (3.8) 260 (2.5) 53 (3.8) 267 (1.8) 12 (2.4) 243 (2.4)

63 (34) 261 (12) (34) 206 (22) 11(32) 2.5012)I
4$ (33) 270 (13) . AS (2.9) 'Mitt -;04t

(3.4) 225(24) 'et (8e) ele M2) 17
22 (0.7) '254 (12) 65 (en (0)
84,(3.2) asisitn as (342) Sas (1.S) 1(M) 47,0
40 (2.8) 260 (2.0) 51 (2.0) 268 (2.2) 9 (1.8) 265 (52)
52 (4.1) 254 (1.3) 45 (3.9) 257 (1.5) 3 (1.6) (")
27 (3.5) 271 (2.4) 54 (3.9) 277 (1.8) 19 (2.9) 278 (2.6)

40 (1.8) 272 (0.9) 52 (1.5) 273 (0.9) 8 (0.3) 270 (1.4)

63 (0.2) tiAl
(0,7) 215 (0S) 11S2

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 per oent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for tne mpIe. ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with csution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.3 I Teachers' Reports on Their Gender and Race/Ethnicity

Teachare Gander Taachors Raca/Eliaielty

Yale Finials Whits Black Hispanic

Asian/
Picnic

Islander
American

Indian

GRADE II
PUISUC SCHOOLS

Percent of
Students

Percent of
Students

Percent of
Studads

Percent of
Students

Portent of
Students

Percent of
Students

Parcatt of
Students

NATION 45 (4.3) 55 (4.3) 90 (22) 7 (2.0) 2 (0.7) 1 (0.5) 0 (0.0)

Northeast 51(14.4) 49(14.4) 97 (1.6) 1 (0.8) 0 (0.0) 1 (1.4) 0 (0.0)

Southeast 25 (7.3) 75 (7.3) 82 (5.7) 18 (5.6) 1 (0.6) 0 (0.0) 0 (0.0)
Central 55 (9.0) 4.5 (9.0) 93 (3.5) 6 (3.4) 1 (0.6) 0 (0.0) 0 (0.0)

West 49 (6.6) 51 (6.6) 90 (3.8) 3 (2.6) 5 (2.1) 2 (1.2) 0 (0.0)

IMAMS
Alsbetna 31 (4.2) SO (4.2) 78 (3.5) 21 (3.3) 1 (OA) 0 r0.4) 0 (0.0)
At Thane 52 (3.3) 4$ (3.3) 88 (2.3) 2 (O.?) 8 (1.9) 1 (0.3) $ (0.9)

Arlene= 20 (4.0) 74 (4.0) 87 (2.0) 11 (1.7) 0 (0.0) 1 (0.7) 1 (0.9)

Catifornia 53 (3.3) 47 0.3) a (2.0) 6 :14) 4 (1.1) 8 (14) 0 (0.0)
Colorado 41 (2.8) 59 (2.8) 93 (2.1) 1 (0.3) 3 (1.3) 3 (15) 0 (0.0)

Connecticut 52 (2.6) 48 (2.6) 97 (0.7) 1 (0.5) 1 (0.4) 0 (0.1) 0 (0.0)

Delaware 44 (0.8) 56 (0.8) 90 (0.7) 7 (0.6) 1 (0.1) 0 (0.0) 2 (0.2)
District of Columbia 35 (0.8) 65 (0.8) 8 (0.8) 84 (1.0) 4 (0.3) 5 (0.6) 0 (0.0)
Florida 35 (3.0) 66 (3.0) 76 (2.8) 18 (2.3) 5 (1.5) 0 (0.3) 0 (0.2)

Georgia 10 (2.8) 81 (2.8) 77 (2,4) 22 (2.4) 1 (0.5) 0 (0.0) 0 (0.4)
Hawaii 41 (0.7) 59 (0.7) 20 (0.8) 1 (0.1) 3 (0.1) 75 (0,8) 0 (0.1)
Idaho 58 (1.9) 42 (1.9) 98 (0.4) 0 (0.0) 1 (0.2) 3 (02) 0 (0.2)
Illinois 44 (4.5) 58 (4.5) 30 (3.2) 9 (3.1) 1 (0.7) 0 (0.3) 0 (05)
Indians 50 (3.9) SO (3.9) 98 (0.8) 1 (0.8) 0 (0.3) 0 (0.0) 0 (0.0)
Iowa 62 (5.0) 38 (5.0) (0.8) 1 (03) 1 (0.7) 0 (0.0) 0 (0.0)

Kentucky 34 (4.4) 66 (4.4) 98 (0.9) 2 (0.9) 0 (0.0) 0 (0.0) 0 (0.0)

Louisiana 32 (3.4) 68 (3.4) 75 (3.9) 25 (3.9) 0 (0.1) 0 (0.0) 0 (0.0)

Maryland 38 (3.3) 62 (3.3) 80 (2.4) 17 (2.6) 1 (1.0) 1 (0.6) 1 (0.6)

Michigan 55 (3.8) 45 (3.8) 90 (2.0) 9 (1.9) 0 (0.5) 0 (0.2) 1 (0.8)

Minnesota 72 (3.2) 28 (3.2) 99 (0.7) 0 (0.0) 0 (0.3) 1 (0.8) 0 (0.0)

Montana 63 (2.8) 34 (2.8) 100 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Nadaska SO (2.8) 50 (2.8) 98 (0.3) 1 (0.1) 1 (0.3) 0 (0.1) 0 (0.0)
New Hampshire 29 (12) 71 (1.2) 100 (0.2) 0 (0.0) 0 (0.2) 0 (0.0) 0 (0.0)
Nevi Jersey 34 PA es (3.3) 93 (2.0) 8 (1.9) 2 (0.0) 1 (0.5) 0 (0.0)
New Mexico 55 (1.2) 45 (1.2) 78 (1.2) 2 (0.4) 18 11.2) 0 (0.0) 2 (0.3)

New York 55 (3.5) 45 (3.5) 89 (2.2) 8 (1.8) 2 (0.9) 1 (0.5) 0 (0.4)

North Carolina 20 (2.6) 80 (2.6) 84 (2.6) 13 (2.1) 0 (0.0) 1 (0.5) 2 (1.1)

North Dakota 72 (3.0) 28 (3.0) 99 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.3)

Ohio 58 (3.5) 44 (3.5) 93 (2.0) 6 (1.7) 0 (0.0) 1 (0.8) 1 (0.9)

Oklahoma 32 (3.3) GO (as) ve (2.1) 3 (1.4) 0 (0.0) 0 (0.2) 5 (1.7)

Oman SS (35) 42 (3.5) 95 (1.4) 0 (0.0) 1 (0.4) 2 (1.ir 1 (0.7)

Pannayiteenia IS 0.1) 42 (3.11) 22 (2.4) 7 (2.3) 0 (0.0) 0 (0.3) 0 (0.0)
Rhode island 0 OS $2 (0-0) * (02) 2 (0.2) 0 (0,0) 0 (0.0) 0 (0.0)

-20,(3.0) 10 (3.0) 73 (2.8) 11 (2,2) 14 (2.0) 1 (0.8) 1 (0.9)
Virginia 24 (2.7) 76 (2.7) 82 (2.1) 18 (2.1) 0 (0.0) 0 (0.2) 0 (0.0)

West Virginia 37 (3.8) a (3.8) 97 (0.9) 2 (0 8) 0 (0.3) 0 (0.2) 0 (0.2)

Wisconsin 54 (4.2) 46 (4.2) 100 (0.1) 0 (0.1) 0 (0.0) 0 (0.0) 0 (0.0)

Wyoming 58 (0.8) 42 (0.8) 98 (0.2) 0 (0.0) 2 (0.2) 0 (0.0) 0 (0.0)

IIIIMITGOIES
Guam 40 (OM 52,(0.7) 23 an 0 (0.0) 0 (0.0) 77 (0.7) 0 (0.0)
Wain tiiiMdie 71 (0.7) 20 An $ (0.5) 79 (0.8) 13 (0A) 0 (0.0) 0 (0,0)

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the
sample.
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TABLE 17.4 Teachers' Reports on Their Lad of Teaching Certification

Ronk Temporary, Probational,
Provision* or Emergency

Regular Certification, But Not
Highed Level

Highest Certification (Pennanant
or Long-Tenn)

GRADE 11
PUBLIC SCHOOLS

Percent of
Studento

Average
Proficiency

Percent of
Student*

Average
Proficiency

Percent of
Students

Average
Proficiency,

NATION 4 (1.2) 258 (V)! 29 (4.3) 256 (3.0) SS (4.3) 266 (1.9)
Northeast 0 (0.0) 0 (0.0) 19(11.5) ...... (o) 61(11.5) 273 (4.8)
Southeast 5 (2.3) *a. (,.....,) 53(10.4) 252 (3.2)1 42(10.7) 283 (4.4)1
Central 4 (2.7) «,-. (t.) 25 (7.3) 264 (8.5)1 71 (7.3) 285 (3.3)
West 6 (2.4) M.* (st. ) 20 (3.3) 257 (6.2) 74 (3.3) 265 (2.8)

STATES
Materna 1 (03) lam en 10 (3.9) 251 (1.4) 29 (3.3) 257 (22)
Arizona 4 (1.0) 257 (U)1 23 (2.3) 255 (2,9) 73 (2I) 261 (1.3)
Pzicantes 2 (14) SOO (t.) AO (4.2) 255 (1.7) SI (4.3) 239(1.4)
California 11 (2.0) 242 (3., , 13 (2.3) 243 (4.1) 713 (2.5) 200 (LS)
Colorado 8 (1.7) 266 (2.9)1 41 (2.9) 268 (1.7) 53 (3.4) 267 (1.4)
Connecticut 11 (2.2) 273 (2.7) 4 (1.3) 273 (4.8)1 65 (2.5) 269 (1.2)
Delaware 2 (0.2) tHill (MY 1 5 (0.8) 254 (1.8) 83 (0.8) 283 (0.7)
District of Columbia 23 (0.7) 238 (2.4) 6 (0.3) 233 (2.8) 71 (0.7) 229 (0.7)
Florida 9 (1.9) 251 (4.1) 38 (3.1) 254 (2.2) 55 (3.0) 259 (1.7)
Georgia 5 (1.6) 242 (1.3)1 76 (2.3) 253 (1.4) 15 (2.3) 259 (31)
Havia0 6 (0.e) 231 (1.11) 29 (OA) 255 (1.5) 62 (0.9) 252 (0.9)
Idaho 3 (0,4) NO (5.4) 34 (1.5) 209 (1.0) 63 (13) 274 (1.0)
illirmis 6 (2.8) 233 (7.1)1 29 (4.0) 263 (2.7) 05 (4.5) 262 (2.4)
Mame 2 (0.9) *do (d.) 15 (2.9) 206 (2.1) 63 (2.9) 208 (1.4)
Iowa 1 (1.2) ,..... (e.) 56 (4.2) 279 (1.5) 42 (4.2) 278 (1.5)
Kentucky 0 (0.0) 0 (0.0) 38 (3.7) 258 (1.9) 62 (3.7) 255 (1.4)
Louisiana 5 (1.5) 231 (5.0)1 25 (3.6) 248 (1.9) 70 (3.8) 246 (1.6)
Maryland 3 (1.2) 262 (6.3)1 17 (2.7) 258 (4.0) 79 (3.0) 282 (1.8)
Michigan 9 (2.2) 286 (3.1)1 5 (1.4) 256 (5.0)1 87 (2.7) 264 (1.3)
Minnesota 2 (1.0) ,.. (4...) V (3.5) 273 (2.0) 75 (3.5) 277 (1.2)
Montana 1 (0.1) *.... re" 52 (2.0) 278 (1.1) 47 (2.0) 284 (1.2)
Nebraska 4 (1.0) 200 (5.3)1 61 (3.3) 270 (1.3) 35 (3.0) 270 (1.1)
Nee Herznhire 4 (0.5) 264 (5.0) 30 (1.4) 271 (1.5) 00 (1 .4) 275 (0.9)
New Jersey 1 (0.5) Ow/ (e) 5 (1.5) 251 (7.0)1 94 (1.6) 270 (1.1)
New Mexico 2 (0,4) .4., (......) 45 (1.1) 257 (1.2) 63 (1.2) 255 (1.1)
New York 13 (2.0) 240 (4.1) 3 (1.1) ". (...) 84 (2.3) 284 (1.4)
North Carolina 5 (1.5) 249 (4.5)1 45 (3.3) 249 (1.) 50 (33) 252 (1.7)
North Dakota 1 (0,2) ". (.) 30 (4.1) 281 (2.4) 69 (4,1) 281 (14)
Ohio 17 (3.2) 261 (2.4) 34 (4.0) 264 (2.8) 46 (4,5) 286 (1.9)
Oklahoma 1 (OA) 1101t (..) 31 (3.2) 202 (13) 09 (3.2) 284 (1.5)
OregOn 1 (0.9) IN* rel 33 ('3.1) 209 (1.6) 65 (12) 272 (1.2)
Pennsylvania 7 (2.2) 254 (9.0)1 14 (2.7) 250 (5.2) 60 (3.2) 209 (1.I5)
Rhode island 3 (0.2) 253 (2.4) 7 (0.9) 255 (2.1) 90 (0.9) 200 (0.0)
Texas 13 (2.0) 250 (3.0) 14 (2.4) 254 (4.1) 73 (3.4) 257 (1.0)
Virginia 8 (1.5) 250 (4.5) 24 (3.0) 261 (3.1) 68 (3.4) 286 (1.8)
West Virginia 15 (2.8) 252 (2.1) 31 (3.4) 254 (1.8) 54 (3,7) 258 (1.3)
Wisconsin 1 (0,9) *40* (a ) 10 (2.4) 274 (3.2)1 88 (2.6) 276 (1.4)
Wyoming 1 (0.4) **I, (.) 53 (1.3) 273 (0.9) 46 (1,3) 272 (0.7)

TERAMMUell
Guam 10 (0.4) 218 (19) 65 (0.9) 234 (1.1) IS (0.9) 231 (1A)
Virgin Islands 41 (1.0) 216 (0.9) il (0.6) 224 (2.7) 51 (0.7) 219 (OA)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ***Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.7 I Teadiers' Reports on Their Undergraduate Major

GRADE 8
PUBUC SCHOOLS

Undergrackiate Major la
Mathematics

Widergraduate Major In
Education Other Undergraduate Major

Permed of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Studerds

Average
Proficiency

NATION 43 (3.9) 268 (1.9) 35 (3.8) 258 (2.4) 22 (3.3) 263 (3.8)
,

Northeast 44 (9.2) 275 (22)1 34 (8.0) 266 (4.3)1 22 (6.1) 277(11.8)1

Southeast 44 (9.0) 257 '4.7)1 43 (9.0) 257 (4.7)1 14 (6.5) 252 (5.9)1

Central 57 (7.1) 271 ,.3.5) 29 (6.4) 254 (4.3)1 14 (5.4) 266 (6.9)1

West 31 (5.9) 270 (3.6)1 34 (6.6) 259 (4.2)1 35 (6.6) 261 (4.9)

*TAMS
Alabama lel (42) OS (1.5) 24 (3.6) 245 (3.1) 10 (2.8) 255 (ass
Arizona 15 (2.2) 257 (3.5) as (3.5) 250 (I.5) 22 (2.7) WO (2.9)

Manses 51 (4,7) 250 (12) 35 (4.2) 255 (1.6) 14 (3.1) 248 (2.50

Caillornia 22 (2,0) 254 (2.7) 27 (2M 253 (2.9) 51 (2.6) 251 (1.7)

ColOrado 57 (2.9) 268 (1.3) 27 (2.4) 262 (1.9) 16 (2.4) 267 (2.6)

Connecticut 33 (3.3) 277 (1.8) 46 (3.5) 267 (1.7) 21 (2.6) 265 (2.7)

Delaware 39 (1.1) 267 (1.2) 47 (03) 263 (1.1) 15 (0.8) 247 (1.8)

District of Columbia 64 (1.0) 228 (0.7) 20 (0.6) 231 (1.6) 17 (0.9) 241 (3.3)

Florida 32 (2.9) 261 (2.0) 41 (3.5) 255 (2.0) 27 (2.5) 252 (2.3)

Georgia 34 (2.9) 259 (12) 58 (3.0) 254 (12) 9 (1.9) 250 (4.7$

Sewall 53 (0.9) 255 (0.8) 37 (1.0) 240 (1.3) 10 (0.6) 019

Idaho 24 (1.9) 05 (12) 47 (2.0) 200 (1.1) ill (12) 272 (1,5)

Oilnois 30 (3.13) 272 (2.?) 49 (4.7) 252 (2.3) 21 (42) 254 (5.3)1

Indiana 64 (3.8) 234 (1.5) 27 (3.8) 264 (2S) 9 (2.6) 274 (4.2p

Iowa 51 (4.8) 281 (1.7) 39 (4.2) 275 (1.9) 11 (2.8) 273 (2.9)1

Kentucky 31 (3.9) 262 (2.0) 54 (4.7) 255 (1.3) 15 (4.1) 250 (3.2)1

Louisiana 26 (3.6) 247 (2.6) 07 (4.1) 245 (1.8) 7 (1.8) 234 (4.8)1

Maryland 47 (3.4) 263 (2.3) 39 (3.4) 257 (1.9) 14 (1.9) 264 (4.8)

Michigan 47 (4.0) 269 12.4) 28 (3.2) 256 (2$) 26 (3.3) 262 (2.9)

3tinnes0a la (2.0) 277 (1.0) 9 (1.6) 223 (22) 4 (1.6) 00 (&30
Montana 50 (2.6) 262 (0.4) 33 (2.9) 274 (1.3) 12 (2.3) 240 (1.6) 1

Nebniska 71 (2.7) 278 (1.0) ZS (214 770 pin 3 (12) 274 (2.9)1

New Hampshire 44(1.1) 272 (1.2) 42 (12) 272 (12) 15 (OA) 777 (1.9) .

Okra Jamey 41 (3.2) 251 (2.2) 441 (3.3) 202 41.0) 10 (1.7) 281 (4.3)

New Mexico 34 (1.4) 262 (1.4) 48 (1.3) 252 (1.0) 20 (0.8) 254 (1.6)

New York 48 (3.6) 267 (1.9) 24 (2.8) 260 (3.0) 28 (3.1) 247 (2.5)

North Carolina 34 (3.2) 254 (1.7) 60 (33) 248 (1.5) 7 (1.6) 250 (3.8)1

North Dakota 61 (3.0) 281 (15) 28 (2.8) 281 (2.3) 11 (1.1) 285 (2.5)

Ohio 39 (4.2) 267 (2.3) 4$ (4.1) 261 (1.9) 13 (2.6) 2611 (4.5)

Oklahoma 35 (2.4) 201 (244) 42 (a.4) 280 (1,4) 0 (IA) 271 (3.op

Oregon 24 (SA 274 42.2) 45 ($.4) 270 41.7) 32 (22) ,203 (22)

Pennsylvania ao MO 2102 (1.2) 24 (2.2) 252 (3.1) 8 (2.2) '204 (2.1$

Rhode island 55 (09) 264 (02) SI (09) 255 (1.3) 14 (OA) 254 41.a)

Tams 213 ($.2) 251 (2A) 43 (3.4) 25$ (12) iti az 25r (2s)
Virginia 48 (3.3) 265 (2.0) 34 (2.8) 262 (2.3) 18 (2.1) 263 (3.1)

West Virginia 46 (4.2) 258 (1.4) 42 (3.9) 254 (1.3) 12 (3.6) 254 (4.2)1

Wisconsin 51 (4.3) 279 (1.6) 43 (4.1) 272 (2.0) 6 (2.1) 273 (3.0)1

Wyoming
allaneliiei

61 (0.9) 273 (0.8) 29 (0.7) 271 (1.1) 11 (0.7) 274 (2.0)

,Oisra 37 (0.6) 234 (1.2) 38 (0.4) ; 231 (41.1) 23 OW 2213 41,1)

VI* Winds 54 (an 222 NA) IS OA g2t OA) *30 (01) 20 (1.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 45 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 17.8 I Teachers' Reports on Their Graduate Major

OPADE a
PUBLIC SCHOOLS

Graduat Major In Mathematic: Graduate Major in Edwation

Percent of Average
Student: Proficiency

Other Graduate Major or No
Graduate Study

Percent oil Average
Students Proficiency

Percent of
Studentr

Average
Proficiency

NATION 22 (3.4) 261 (3.3) 38 (33) 262 (2.1) 4C (3.4) 266 (2.8)
Northeast 22 (9.7) 270 (5.1)1 42 (8.2) 274 (4.1)1 37 (4.5) 272 (9.3)4
Southeast 15 (5.4) 241 (!.7)1 43 (9.8) 255 (4.6)1 41 (8.1) 263 (5.5)1
Central 34 (9.1) 260 (7.0)1 34 (6.2) 268 (3.8) 32 (6.6) 267 (43)
West 19 (4.7) 269 (4.1)1 36 (4.5) 259 (3.4) 45 (5.4) 264 (4.6)

STATES
Alabama 25 (3.3) 254 (2.2) 32 (4.0) 250 (2.4) 42 (4.1) 254 (2.2)
Mune ft (1.1) 209 (3.5) 53 (SA) 258 (1.4) 35 (3.0) 261 (2.1)
Moran 27 (3.5) 25$ (2.2) 24 (3,5) 257 (2.1) 40 (4.1) 256 (1.5)
California 12 (22) 200 (3.3) 49 (3.1) 250 (22) 39 (3.0) 250 (2.5)
Colorado 20 (3.0) 266 (2.0) 35 (3.4) 267 (2.1) 45 (3.1) 267 (1.7)
Connecticut 19 (2.7) 279 (2.6) 64 (3.3) 267 (1.6) 16 (2.9) 271 (2.4)
Delaware 24 (1.3) 269 (1.6) 41 (1.1) 264 (1.1) 35 (1.1) 256 (1.2)
District of Columbia 36 (1.2) 228 (1.1) 35 (1.3) 234 (1.0) 29 (0-9) 232 (2.0)
Florida 14 (2.1) 262 (3.0) 35 (3.2) 255 (2.3) 51 (3.1) 256 (1.6)
Georgia 18 (2.8) 25$ (3.0) 51 (2.7) 200 (18) 03 (3.1) 256 (2.3)
Hawaii 23 (OA) 251 (14) 33 (1.0) 247 (1.0) 22 (0.2) 265 (1.4)
Idaho 10 (1.0) 27$ (2.2) 45 (1.9) 272 (0.9) 45 (1.4) 269 (1.3)
Illinois 15 (3.3) 20$ (4A)f 39 (44) 259 (2.5) 413 (4.6) 263 (2.6)
Indiana 34 (3.8) 270 (2A) 50 (4.0) 26/ (1.5) 18 (2.41) 203 (3.0)
Iowa 18 (3.5) 280 (23) 34 (4.1) 276 (2.3) 48 (4.4) 279 (1.9)
Kentucky 11 (2.3) 261 (3.9)1 69 (4.1) 256 (1.4) 21 (3.3) 256 (2.5)
Louisiana 9 (2.2) 247 (4.0)1 53 (4.6) 245 (2.1) 39 (4,1 ) 245 (2.1)
Maryland 19 (25) 263 (4.2) 52 (3.3) 263 (1.7) 29 (2.8) 255 (2.9)
Michigan 23 (3.6) 260 (3.4) 45 (4.0) 2e2 (2.1) 32 (3.7) 268 (22)
Minnesota 40 (3.6) 277 (1.6) 23 (3.0) 27$ (2.0) 37 (3.1) 276 (1,8)
Montane 12 (1.7) 262 (1.8) 43 (2.8) 260 (1.2) 311 (3,0) 280 (1.1)
Nebraska 30 (2.6) 281 (1.5) 29 (2.8) 272 (1.3) 40 (3.1) 275 (1.6)
NON Hampshire 20 (1.3) 274 (1,7) 31(18) 270 (2.2) 42 (1.3) 26$ (1.0)
New Jersey 17 (2.7) 212 (4.2) ea (3.0) 273 (2.5) Se (3.1) 268 (2.0)
New Mexico 15 (0.9) 261 (2.0) 37 (1.4) 252 (1.3) 47 (1.3) 258 (1.1)
New York 30 (3.0) 266 (2.9) 51 (33) 283 (1.9) 19 (2.6) 244 (3.6)
North Carolina 14 (2.1) 251 (4.0) 36 (3.6) 252 (2.1) 51 (3.6) 249 !13)
North Dakota 15 (1.5) 283 (2.5) 23 (2.9) 284 (2.3) 57 (3.3) 22 ,1.3)
Ohio 12 (2.7) 260 (4.8): 49 (4.1) 264 (1.8) 40 (4.2) 20_ 2.2)
Odahoma 18 (2.11) 200 (24i) 40 (4.3) 262 (1.9) 45 (42) 264 (1.5)
Oregon 27 (3,3) 276 (2.3) 45 (3.6) 20(14) 26 (SA) 2/0 (2.3)
Pennsylvania 33 (0.1) 280 (2.8) 44 (4.0) 267 (2.3) 23 (22) 205 (2.B)
Rhode Wand 32 (OA) 260 (1.1) 37 (0.9) 252 (1.2) 32 (0.1) 250 (1A)
Tames 15 (2.3) 253 (3.6) 30 (3.9) 257 (2.1) 43 (3.6) 256(2.0)
Virginia 14 (2.2) 265 (4.0) 32 (3.2) 265 (2.3) 53 (3.2) 262 (2.0)
West Virginia 11 (2.5) 257 (3.3)1 43 (4.6) 258 (1.7) 46 (43) 253 (1.4)
Wisconsin 14 (3.1) 282 (2.0)4 45 (4.3) 276 (2.0) 40 (4.2) 273 (2.0)
Wyoming 20 (0.9) 272 (1.3) 28 (1.3) 272 (1.3) 52 (1.3) 272 (0.8)

SelMiratilei
.041111Y1 1 (0.3) , eon 49 (0.7) 222 (0.11) 50 (0.0) 231 (1.4)
Virgin islands 19 (0.3) 210 (1.3) 00 (02) 222 (1.2) 54 (0.e) =0 (0.9)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of mterest, the value for the whole population is with.M plus or minus two standard errors of the estimate
for the sample. ""Sample si2e insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution

Ihe nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.9 I Teachers' Reports on 'Their Undergraduate and Graduate Course Taking in
I Number Systems and Numeration

GRADE II
POI= SCHOOLS

TWo or More Comm Cne Cows* No Cowles

Percent of 1 Average
Students Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 34 (4.8) 266 (34) 47 (4.7) 263 (1.8) 19 (3.0) 260 (2.9)
Northeast 37(14.0) 280 (7.8)1 56(10.3) 269 (3.6) 8 (4.8) ...... (m)

Southeast 35 (87) 255 (5.6)1 48(10.2) 257 (2.5)1 17 (6.8) 262 (8.6)1

Central 27(10.0) 265 (52)1 51 (9.8) 264 (3.6)1 22 (8.9) 267 (4.6)1

West 37 (8.4) 268 (5.3)1 40 (8.0) 265 (3.7) 23 (4.5) 253 (4.0)

'Man
Malan* AI (42) 250 (22) 93 (3.8) 258 (2.0) 20 (3.5) 253 (2.4)
Arizona
MUMS

27 (23)
SO (3.1)

284 (2.1)
251 (23)

47 (3.1)
54 (3.9)

280 (1.9)
280 (1.4)

20 (3.1)
17 (3.4)

257 (22)
254 (2.2)1

calgerma 38 (34) 2513 (2.1) a (2a) 259 (2.1) 16 (2.5) 250 (4.1)
COlorsdo 47 (3.6) 268 (1.5) 38 (3.5) 268 (1.8) 15 (2.4) 256 (3.1)
Connecticut 35 (3.0) 273 (2.0) 48 (3.1) 268 (1.9) 20 (2.6) 267 (3.1)
Delaware 48 (1.0) 264 (1.1) 34 (0.8) 264 (1.0) 18 (0.7) 250 (11)
District of Columbia 58 (0.9) 230 (0.9) 34 (1.0) 229 (0.9) 9 (0.7) 242 (5.3)
Florida 35 (2.8) 259 (2.1) 43 (3.0) 255 (1.9) 22 (2.7) 254 (2.9)

Georgia 38 (3.4) 259 (2,3) 42 (3.5) 08 (2.2) 19 (2.8) 253 (2.8)
firean 37 (OA) 252 (1.3) 38 (OR) TeSt (1.3) 25 (0.7) 244 (1.2)
Idaho 34 (13) 274 (1.3) 48 (1.8) 272 (12) 18 (1.0) 288 (1.3)
Illinois 20 (3.4) 288 (3,2) 50 (4.3) 259 (3.1) 29 (4.3) 280 (3.9)
freana 43 (3.7) 288 (2.1) 47 (a.a) 267 (1.6) 10 (2.0) 265 (3,1)1

lowa 34 (3.7) 281 (2.4) 46 (4.0) 277 (1.6) 20 (4.0) 275 (22)l
Kentucky 24 (3.4) 257 (1.8) 45 (3.8) 260 (1.7) 31 (3.7) 254 (2.0)

Louisiana 33 (3.6) 243 (2.1) 39 (3.9) 244 (2.3) 28 (4.0) 248 (2.6)
Maryland 39 (3,4) 261 (2.8) 45 (3.6) 262 (1.9) 15 (2.4) 261 (4.2)
Michigan 32 (3.8) 265 (2.9) 45 (3.8) 267 (2.3) 23 (3.2) 260 (33)
Minnesota 54 (3.5) 278 (1.2) 40 (3.8) 274 (1.4) 7 (1.7) 276 (3.8)1

*intone $1 (3.2) 284 (0.9) 32 (2.2) 279 (1.7) 17 (3.5) 276 (1.3)1

Nefor*SRII 45 (3.2) 279 (11) 40 (3.0) 275 (1.7) 14 (2.6) 271 (2.3)
New Nam:Ware SO (1.3) 274 (1.4) 36 (1.1) 271 (1.2) 24 (1.3) 273 (12)
New Jersey al, (3.3) 275 (am) 46 (3.5) 271 (2.0) 22 (2.8) 258 (3.4)
New Mexico 35 (1.2) 260 (1,4) 47 (1.2) 255 (1.1) 17 (0.9) 252 (1.9)
New York 49 (4.2) 266 (2.0) 36 (3.5) 257 (2.8) 15 (24) 251 (4.3)
North Carolina 36 (3.2) 252 (1.9) 43 (3.6) 242 (1.7) 20 (2.9) 245 (2.2)
North Dakota 46 (3.2) 284 (1.6) 38 (2.8) 281 (1.9) 16 (15) 279 (2.1)
Ohio 32 (3.6) 263 (2.8) 49 (4,4) 266 (2.1) 19 (3.0) 260 (3.1)
Oidahorna 31 (34) 263 (2.0) 45 (4.1) 255 (12) 24 (3.2) 260 (2.7)
Oregon 44 (3.3) 272 (1.9) 36 (3.2) 271 (1.9) 18 (2.1) 268 (2.2)
Pennsylvania 43 (3.1) 256 (2.2) 39 (3.8) 268 (2.2) 18 (3.2) 259 (5.0)
RhOde Island 48 (0.9) 264 (1.0) 41 (Oil) 256 (1.0) 12 (1.0) 255 (2.0)
Texas 35 (3.5) 254 (2.4) 47 (3.6) 257 (2.1) 18 (2.6) 255 (3.1)
Virginia 36 (3.5) 264 (2.2) 43 (3.5) 263 (2.4) 21 (2.4) 264 (2.7)
West Virginia 38 (3.4) 258 (1.8) 46 (3.7) 255 (1.3) 13 (3.0) 252 (2.8)i
Wisconsin 31 (3.9) 277 (2.0) 53 (4.0) 275 (1.8) 17 (3.3) 275 (3.2)
Wyoming 49 (1.1) 273 (0.9) 35 (1.2) 272 (1.4) 16 (0.6) 271 (1.3)

TOUSTORIES
Guam 31 (0.8) 234 (1.3) 47 (0.7) 230(1.1) 22 (0.7) 230 (1.2)
Virgin Islands 31 (0.5) 222 (1.4) 80 (0.8) 218 (01) 9 (0.4) 204 (1.2)

The standard errors of the estimated iaercentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value Tor the whole population is within plus or minus two standard errors of the estimate
for the sample. -***sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.11 Teachers' Reports on Their Undergraduate and Graduate Course Taking in
Probability and Statistics

GRADE It
PUBLIC SCHOOLS

Two or More Courses One Course No Cantos

Percent of
Students

Average
Proitoiancy

Percent of
Students

Average
Proficiency

Percent of
Students

--,
Average

Proficiency

NATION 33 (3.8) 266 (2.8) 51 (4.0) 264 (2.2) 16 (2.8) 258 (2.4)

Northeast 44(10.9) 273 (4.7)1 54(10.9) 272 (2.3)! 1 (1.4) rel
Southeast 28 (8.0) 258 (6.3)1 51 (8.7) 256 (3.4)1 21 (5.9) 252 (3.1)1

Central 20 (6.8) 265 (6.4)1 59 (7.9) 264 (4.0) 21 (7.4) 268 (3.9)1

West 42 (6.8) 266 (3.7) 42 (6.6) 265 (5.2) 16 (3.5) 254 (5.1)1

STATES
Alabama 38 (3.5) 252 (2.4) 50 (4.2) .253 (1.8) 14 (4.1) 230 (3.7)i

Arizona 23 (2.3) 280 (2.4) 41 (32) 283 (1.5) 30 (3.2) 258 (2.7)

Arkansas 27 (3.8) 250 (2.8) 51 (4.0) 280 (1.6) 22 (32) 257 (2.3)

California 95 (3.2) 255 (2.3) 48 (2.7) 239 (12) 20 (211) 255 (4.0)

Colorado 44 (3.1) 269 (1.2) 3u (2.8) 267 (1.7) 16 (2.7) 280 (2.4)

Connecticut 36 (3.5) 273 (2.3) 44 (3.8) 269 (1.6) 21 (2.2) 266 (2.8)

Delaware 36 (0.9) 261 (1.2) 53 (0.9) 263 (1.0) 11 (0.9) 254 (1.6)

District of Columbia 56 (1.0) 231 (0.8) 34 (1.0) 228 (0.9) 10 (0.9) 244 (4.5)

Florida 30 (2.7) 257 (2.1) 49 (3.2) 258 (1.8) 21 (2.6) 250 (2.4)

Georgia 26 (23) 258 (2.5) 47 (3.5) 252 (1.9) 26 (3.2) 254 (2.7)

Hawaii 43 (0.8) 252 (1.0) 44 (03) 255 (1.0) 13 (03) 239 (1.6)

Wane 31 (2.0) 276 (1.3) 47 (2.0) 272 (12) 23 (1.3) NO (1.7)

Wools 31 (4.0) 285 (3.0) 44 (4.1) 281 (2.3) 25 (4.0) 253 (4.9)

Indiana 4$ (4.1) 256 (2.0) 48 (32) 258 (1.5) 8 (2.1) 289 (4.9)1

Iowa 30 (3.6) 279 (1.8) 52 (45) 280 (1.5) 19 (3.7) 273 (2.4)1

Kentucky 17 (2.8) 259 (3.0) 51 (3.7) 258 (1.4) 32 (3.7) 254 (1.8)

Louisiana 23 (3.8) 241 (2.8) 48 (4.2) 247 (1.9) 29 (4.0) 247 (2.7)

Maryland 38 (3.0) 263 (3.0) 52 (3.4) 281 (1.7) 10 (2.0) 254 (5.0)

Michigan 25 (3.1) 258 (3.3) 49 (3.5) 268 (1.9) 26 (3.5) 263 (2.4)

Minnesota 44 (4.1) MI (1.5) OS (4.1) 274 (1.2) 2 (0.8) ea. ri
Montana 35 (2.8) 234 (1.0) 50 (2.7) 281 (1.1) 15 (1.4) 277 (2.7)

Nebraska 37 (3.3) 278 (1.1) 47 (3.8) 276 (1.4) 16 (2.8) 277 (3.1)

New Hampshire 30 (1.5) 272 (1.3) 51 (1.4) 273 (1.6) 19 (1.2) 273 (1.8)

New Jersey 0 (la) 279 (2.7) 55 (3.1) 271 (1.7) 21 (23) 254 (IS)

NOW Mexico 31 (1.1) 257 (1.6) 47 (1.4) 256 (1.1) 21 (1.1) 254 (1.5)

New York 51 (3.9) 263 (2.2) 38 (3.4) 259 (2.5) 11 (2.5) 248 (4.9)1

North Carolina 33 (3.2) 254 (2.2) 48 (3.4) 251 (1.4) 19 (2.6) 243 (2.1)

North Dakota 40 (2.9) 282 (2.0) 49 (3.1) 282 (1.9) 11 (1.8) 276 (2.6)

Ohio 38 (3.7) 263 (2.0) 41 (4.0) 267 (2.0) 21 (2.9) 261 (2.8)

Oklahoma 25 (32) no (2.7) SO (3.8) 284 (1.8) 25 (3.8) no (1.8)

Oregon 35 (3.9) 271 (12) 47 (3.8) 273 (1.6) le (2.4) 208 (2.4)

Pennsylvania 35 (3.5) 270 (22) 51 (32) 288 (12) 14 (2.6) 251 (5.1)

Rhoda Island 45 (1.3) 235(1.1) 48 (1.2) 2.60 (0.8) IS (0.4) 242 (1.8)

TOKS3 30 (3.3) 250 (2.15) 51 (3.8) 258 (1.7) 20 (2.8) 257 (22)

Virginia 39 (3.3) 2e2 (2.5) SO (3.3) 266 (1.8) 11 (2.2) 260 (3,5)

West Virginia 24 ' .0) 260 (2.2) 52 (3.9) 255 (1.2) 24 (3.5) 255 (1.8)

Wisconsin 32 (3.8) 280 (2.4) 48 (3.6) 275 (1.8) 22 (3.9) 272 (3.0)

Wyoming 35 (1.1) 273 (1.0) 47 (1.5) 273 (0.9) 17 (0.8) 269 (1.5)

TEIMITNUE$
Guam 59 (02) 231 (02) 28 (0.5) 234 (2.0) 16 (0.7) VS (1.2)

Virgin Islands 83 (OA 229 (1.1) 57 (0.7) 210 (0.6) 4 (0.5) ..... rl

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ""*Sample size insufficient to permit reliable estimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic,
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TABLE 17.12 I Teachers' Reports on Their Undergraduate and Graduate Course Taking in
I Abstract or Linear Algebra

GRADE 8
PUBLIC SCNOOLS

Two or Mora Cams One Course No Commis

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Prondancy

RATION 40 (4.6) 266 (2.8) 34 (4.2) 264 (2.3) 27 (3.1) 259 (2.8)
Northeast 59(15.4) 276 (5.0)1 21 (8.2) 275 (6.4)1 20 (8.3) *44 (On

Southeast 37 (7.8) 253 (64)1 36 (7.7) 261 (3.1)1 27 (6.1) 258 (10)1
Central 35 (9.1) 267 (3.6)1 39 (9.3) 264 (4.8) 25 (6.0) 262 (4.6)1

West 38 (7.7) 269 (4.3)1 32 (7.1) 265 (4.3)1 30 (5.0) 256 (5.2)
STATES
Alabama 41) (4.1) 254 (2.2) 45 (4.3) 255 (18) 10 (3.2) 242 (4.1)
Arizona 19 (2.3) 272 (2.2) 20 (2.11i US (2.5) 51 (34) 254 (1,7)
Manses 98 (4.1) 252 (22) 30 (4.5) 257 (2.1) 29 (4.2) 252 (1.5)
Caillornia 33 (2.6) 257 (2.3) 31 (9.1) 259 (23) 39 (3A) 254 (2.4)
Colorado 48 (3.6) 270 (1.5) 31 (3.6) 269 (2.1) 21 (2.4) 257 (1.7)
Connecticut 30 (3.3) 279 (2.3) 34 (3.4) 274 (1.6) 38 (2.9) 261 (2.0)
Delaware 43 (1.4) 269 ('.1) 37 (0.9) 262 (1.3) 20 (1.2) 245 (1.6)
District of Columbia 55 (1.4) 230 (0.7) 32 (1.0) 235 (1.7) 13 (1.0) 229 (2.3)
Florida 29 (3.1) 261 (2.5) 35 (3.2) 257 (2.1) 36 (3.0) 253 (1.9)
Georgia 31 (33) 250 (2.0) 28 (32) 259 (2.0) 41 (34) 258 (23)
Hawaii 27 (02) 255 (1.3) 52 (0.8) 253 (0.9) 28 (0.7) 348(1.0)
Idaho 32 (1.9) 275 (13) 30 (1.0) 211 (1.5) 37 (1.5) 285 (1.1)
Illinois 24 (44) 271 (2.7) 42 (4.2) 259 (3M 33 (3.8) 258 (SS)
Indiana 61 (3.8) 2/2 (1.8) a: (3.8) 283(12) 12 (2.2) 202 ($A)
Iowa 29 (3.9) 283 (2.2) 47 (42) 278 (1.4) 24 (4.3) 272 (24)
Kentucky 22 (3.3) 260 (2.5) 30 (3.4) 261 (2.3) 43 (4.2) 253 (1.5)
Louisiana 24 (3.9) 244 (2.8) 30 (3.3) 245 (2.7) 45 (4.3) 247 (2.0)
Maryland 30 (3.2) 268 (3.1) 50 (3.6) 258 (2.2) 20 (2.7) 258 (29)
Michigan 27 (3.0) 265 (2.6) 43 (3.4) 270 (1.9) 30 (3.4) 257 (2.4)
Minnesota 59 (4-1) 277 (12) 38 (4.0) 275 (1.4) 4 (1.2) 205 (88)1
Montana 35 (2.5) 283 (1.1) 43 (3.0) 02 (1.0) 22 (2.3) 278 OA)
Nabreska 18 (3.5) 276 (1.1) 37 pm .175 (11) 13 (22)
Nov HamiaNni 44 (1.3) 272 (1.1) 29 (1.1) 275 OM 20 (1.1) 272 (1.5)
ttavt Jersey 39 (3.1) 210 (3.2) W, (3.2) 275 (2.0) 32 (3.3y 254 (25)
New Mexico 32 (1.3) 260 (1.4) 39 (1.4) 258 (1.4) 29 (1.3) 251 (1.1)

New York 45 (3.4) 266 (2.0) 40 (3.4) 261 (2.7) 15 (2.2) 242 (3.1)
North Carolina 33 (3.3) 253 (2.4) 29 (3.4) 252 (2.1) 38 (3.6) 248 (1.6)
North Dakota 44 (3.1) 282 (2.1) 33 (2.1) 281 (1.2) 23 (2.5) 260 (2.7)
Ohlo 32 (3.4) 265 (2.2) 35 (3.4) 270 (2.3) 33 (3.4) 257 (2.0)
Oklahoma 22 (3.A) an OA) 37 (4.2) 2114 (2.0) 41 (4.3) 250 (11)
Oregon 41 (3.3) 274 (2.0) 35 (3.0) 211 (2.0) 34 (33) OP (V)
Pennsylvenie 40 (3.A ) 270 (1.8) 31 (3A) .202 (34)

*253

14 (3.l) 3450M
Rhode Island 58 (0.9) 208 (0.2) 34 (0a) (is) * (OA) 348 (3.2)
Texts 24 (3A) 252 (23) 45 (545) 258 (2.2) 27 (3.2) 251 OA

.,

,

Virginia 38 (3.3) 264 (2.2) 39 (3.4; 265 (2.9) 24 (3 3) 262 (2.8)
West VI, gime 34 (3.6) 256 (1.9) 50 (3.5) 257 (1.4) 18 (2.7) 252 (2.2)
Wisconsin 39 (4.0) 279 (1.4) 30 (3.8) 277 (2.2) 30 (4.0) 272 (2.4)
Wyoming 39 (1.2) 270 (0.7) 42 (1.1) 276 (1.1) 19 (0.7) 270 (14)

11811111120122 a

Gown 2$ (03) 235 (1.5) 39 (0A) 250(13) 311 (0.9)
, 230 It*

,

VIVI) islands 43 (OA) 227 (1,0) 29 (041) 10i 1(1A) 20 $15) iitil (OA

The standard errors of the estimated percentages and proficiencies appear in arentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is withm plus or minus two standard errors of the estimate
for the sample. "*Sample size insufficient to permit rel'able estimate. There were fesser than 62 students. I Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.13 Teachers' Reports on Their Undergraduate and Graduate Course Taking in
Calculus

GRADE 11
PUBUC SCHOOLS

Two or More Courses One Course No Courses

Percent of
Students

Average
Proficiency

Percent of
Students

Avtwage
Profidency

Percent of
Students

Average
Proficiency

NATION 67 (3.3) 2E6 (1.8) 13 (2.9) 262 (A.1)1 20 (3.0) 256 (2.5)
Northeast 67 (9.0) 276 (3.7) 24 (8.5) 265 (3.6)1 8 (3.4) ....... (......)

Southeast 57 (9.0) 256 (4.3)1 14 (6.6) 254 (7.4)1 29 (5.6) 257 (4.9)1

Central 75 (4.7) 268 (2.6) 9 (6.1) 263(11.6)1 16 (6.3) 253 (8.4)1

West 69 (4.9) 266 (3.0) 11 (3.9) 265 (7.5)1 21 (6.1) 254 (3.5)1

STATES
Alabama $2 (3.1) 255 (12) II (2.4) 250 map 10 (2.7) 234 (4.8)4

Arizona 30 (2.7) 267 (2.4) 19 (2.3) 263 (2.1) 51 (3.2) 255 (1.8)

litSas 70(4.2) 256 (13) 15 (9.3) 251 (3)4 15 (3.0) 251 (2.5)
ramie 43 (3.0) 250 (1.8) 22 (2.4) 286 (2.3) 30 (3.3) 250 (2.6)

Colorado 70 (3.2) 268 (1.2) 13 (2.4) 271 (23) 16 (2.2) 258 (2.5)

Connecticut 48 (3.4) 278 (1.6) 26 (3.1) 268 (2.6) 27 (3,1) 258 (1.9)

Delaware 69 (1.2) 265 (0.9) 21 (0.6) 259 (1.4) 10 (0.9) 243 (2.2)

District of Columbia 78 (1.1) 229 (0.6) 16 (0.9) 239 (3.2) 6 (0.7) 233 (3.9)
Florida 50 (2.6) 261 (1.9) 23 (2.7) 255 (2.1) 27 (2.8) 248 (2.5)

Georgia 47 (2.9) 258 (2.0) 14 (2.5) 260 (3.7) 40 (3.1) 255 (2.1)
Hawaii 72 (0.8) 257 (0.8) 13 (0.7) 248 (1.8) 15 (0.6) 233 (1.8)
Idaho 58 (2.0) 274 (1.1) 21 (14) 274 (1.5) 23(1.1) 286 (1.2)
Illinois 45 (4.2) 270 (2.4) 18 (3.6) 25$ (4.3) 37 (4.2) 251 (3.4)

Incgana 73 (3.6) 289 (14) 18 (3.3) 265 (2.7)4 8 (1.7) 269 MAN
Iowa 63 (4.7) 280 (1.3) 22 (4.2) 276 (2.5)1 15 (3.2) 272 (2.8)1

Kentucky 45 (4.1) 262 (1.6) 14 (2.9) 257 (4.1)1 42 (4.2) 253 (1.3)

Loui.iiana 41 (4.5) 249 (2.1) 13 (2.1) 242 (4.1) 46 (4.4) 245 (2.0)

Maryland 59 (3.8) 264 (2.1) 24 (3.4) 257 (3.1) 17 (2.6) 258 (2.6)

Michigan 59 (3.6) 270 (1.5) 15 (2.8) 264 (4.5) 26 (3.2) 252 (2.6)

Minnesota 93 (1.4) 276 (1.0) 3 (1 2) 278 (4.3)4 3 (02) 269 *op
Montana 83 (3.1) 2$3 (0.9) 17 (1.9) 279 (1.6) 21 (2.1) 277 (1.5)
Nebraska 30 (2.9) 277 (1.0) 13 (2.4) 273 (2.4) 7 (1.9) 266 (4.7)4

Nom Hampshire 53 (14) 273 (1.0) 29 (1.3) 274 (1.8) 19 (12) 271 (1.9)
New Jersey 53 (3.3) 260 (2.0) 15 (2-8) 289 (3.0) 32 (3.3) 252 (2.7)
New Mexioo 59 (1.2) 259 (1.2) 18 (1.0) 253 (1.7) 23 (1.2) 249 (1.4)

New York 76 (2.9) 264 1,1.9) 13 (2.4) 254 (52) 11 (2.0) 246 (5.0)

North Carolina 46 (3.2) 255 (1.8) 15 (2.8) 24.8 (2.3) 36 (2.9) 246 (2.1)

North Dakota 68 (2.5) 281 (1.4) 17 (3.3) 292 (2.4)1 15 (2,1) 272 (1.9)
Ohio 57 (3.8) 268 (1.2) 12 (2.2) 263 (4.0) 31 (3.7) 259 (2.0)

Oklahoma 45 (34) 20$ (2.1) 13 (2.6's 262 (3.2) 42 (3.9) 200 (1.3)

Oregon 60 (3.1) 272 (1.6) 16 (2.6) 272 (2.0) 22 (3.0) 265 (2.1)
Pennsylvania 80 (3.0) 271 (14) 7 (1.8) 260 (4.5)4 13 (32) 239 (43)4

Rhode Island 80 (0.6) 263 (ea) 14 (04) 256 (1.3) 7 (0.4) 251 (2.2)
Texas 82 (3.3) 254 (1.3) 21 (2.7) 262 (2.3) 17 (24) 250 (3.4)
Virginia 66 (3.3) 265 (2.0) 21 (2.6) 266 (2.7) 13 (2.4) 253 (2.6)

West Virginia 55 (4.2) 257 (1.4) 20 (3.1) 256 (1.9) 25 (3.0) 255 (1.7)

Wisconsin 53 (4.5) 279 (13) 16 (2.9) 275 (3.6) 31 (4.2, 271 (2.3)
Wyoming 74 (0.7) 273 (0.7) 17 (0.5) 275 (1.3) 10 (0.4) 263 (1.6)

TERRITORIES

Guar 04 (0.6) 232 (0.11) 43 (0.5) 233 (3.0) 23 (0.8) 228 (14)
Virgin Islands $2 (0.7) 222 (8.9) 14 (0.4) 2ne (1.4) 24 (1.0) 213 (8.a)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of iriterest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. ***Sr rule size insufficient to permit reliable esfimate. There were fewer than 62 students. ! Interpret with caution
- the nature of the simple does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.14 Teachers' Reports on Their Undergraduate and Graduate Course Taking in
Computa Science

GRADE 8
PUSUC a.CHOOLS

1Wo or More Courses One Course No Courses

Percent of
Students

Average
Proficiency

i Percent of
Students

,

Average
Proficiency

1

Percent of
Students

Average
Proficiency

NATION 21 (2.8) 265 (3.2) 41 (3.9) 265 (2.4) 39 (3.5)
,

261 (24)

Northeast 16 (4.3) 280 (7.3)1 40 (9.1) 20 (3.5)1 43 (7.5) 270 (2.6)1

Southeast 19 (6.0) 257 (8.8)1 SO (9.5) 256 (4.8)1 31 (8.2) 259 (8.6)1

Central 20 (3.5) 272 (4.0) 34 (6.9) 272 (4.5) 48 (7.6) 256 (4.6)

West 24 (6.2) 250 (3.8)1 40 (6.0) 267 (4.4) 36 (4.5) 262 (5.2)

STATES

Alamo 15 (3.3) 24$ may 32 (3.8) 254 (2.1) 02 (0.0) 253 (1.8)

Arizona 23 (2.1) 218 (2.0) 41 (211) 200 (2.2) 38 (34) 257 (2.0)

Manus 15 (2.7) 254(3.1) 33 (3.5) 259 (1.9) 53 MC 255 (1.3) ,

California 28 (3.3) 254 (3.0) 35 (2.4) 257 (2.2) 37 (3.4) 288 (2.1)

Colorado 48 (3.6) 269 (1.7) 38 (3.3) 265 (1.8) 18 (2.8) 263 (2.3)

Connecticut 18 (2.9) 275 (3.3) 38 (3.8) 271 (1.6) 48 (3.4) 267 (2.0)

Delaware 23 (1.1) 256 (1.5) 37 (1.1) 258 (1.3) 40 (0.9) 288 (1.0)

District of Columbia 48 (1.1) 229 (0.9) 43 (1.0) 230 (1.0) 9 (0.6) 251 (4.7)

Florida 23 (2.8) 257 (2.3) 42 (3.3) 257 (2.1) 35 (2.5) 255 (2.1)

Geori$11 17 (2.8) 258 (4.1) 44 (3,2) 2$9 (1.7) 32 (34) 255 (13)

Hewall 22 (08) 248 (1.7) 41 (0.8) 254 (1.1) 38 (1,9) 250 (1.1)

Wane 24 (1.3) 273 il 2) 48 (1.3) 273 (IA) 30 (1.3) 208 (1.0)

1111nois 20 (3.1) 204 (3.3) 30 (4.0) 260 (2.9) SO (4.5) 250 (3,4)

Indiana 18 (3.0) 208 (29) 47 (34) 280 (1.7) 37 (343) 270 (2.3)

tows 21 (3.9) 280 11.8) 42 (4.5) 277 (1.5) 37 (4.1) 278 (2.2)

Kentucky 11 (2.4) 261 (4.2)1 25 (3.8) 258 (2.1) 64 (4.1) 258 (1.4)

Louisiana 21 (3.8) 243 (3.1) 38 (3.4) 245 (2.1) 41 (3.9) 247 (1.9)

Maryland 18 (2.6) 263 (3.6) 49 (3.5) 263 (2.4) 33 (3.3) 258 (2.5)

Michigan 21 (3.4) 267 (2.5) 35 (3.9) 268 (2.3) 43 (3.5) MG (2.6)

Minnesota 35 (3.2) 278 (14) 42 (3.4) 215 (1.4) 23 (2.8) 274 (2.9)

'Acetone 23 (2.0) 283 (1.1) 49 (24) 281 (1.3) 23 (19) 279 (1.9)

Notrasica 27 (3,2) 278 (2.1) 48 (3.8) 274 (1.3) 20 (3.1) 278 (1.9)

New Hampshire 25 (14 ; 278 (1.8) 40 (1.4) 271 (14) 3$ (1.3) 273 (1.7)

New Jersey 18 (2.3) 283 (2.9) 33 (2.7) 273 (2.3) 51 (3.3) 203 (1.9)

New Mexico 32 (1.1) 258 (1.5) 36 (1.3) 257 (1.1) 31 (1.3) 253 (1.4)

New York 21 (2.9) 264 (3.1) 37 (3.2) 261 (2.7) 41 (3.3) 258 (22)

North Carolina 28 (34) 253 (1.9) 40 (3.2) 250 (2.0) 32 (3.3) 249 (1.9)

North Dakota 45 (3.3) 282 (2.2) 34 (2.7) 282 (1.7) 21 (2.4) 280 (2.1)

Ohio 19 (3.2) 267 (2.8) 36 (4.3) 263 (2.1) 44 (4.3) 263 (2.0)

Oidanogna 20 (3.5) 268 (2.4) 39 (42) 200 (2.0) 40 (S.7) 284 (1.7)

Oregon 35 (2.9) 270 (ZS) 35 (3.2) 272 (1.7) 30 (12) 272 (2.1)

Pemnsylvania 22 (22) 208 (4.0) 40 (304) 288 (2.5) 38 (3.7) 207 (2.1)

Rhode Island 24 (0.7) 282 (14) 48 (09) 259 (0.9) 30 (02) 281 (1.0)

Texas 15 (2.3) 251 (44) 42 (3.3) 258 (2.3) 49 (3.1) 255 (1.8)

Virginia 31 (3.0) 265 (27) 41 (2,7) 262 (2.5) 27 (3.0) 263 (2.8)

West Virginia 14 (3.0) 252 (3.1) 42 (4.1) 258 (1.8) 43 (4.1) 255 (1.3)

Wisconsin 24 (3.2) 275 (2.0) 37 (4.1) 275 (2.4) 38 (4.0) 277 (2,1)

Wyoming 47 (1.4) 272 (0.8) 37 (1.1) 273 (OA) 16 (0.9) 273 (2.0)

Teuaralues
Guam 28 (0.8) 230 (1.4) 20 (0.3) 235 (1.3) $4 (0.9) 224 (OA)

Vilgin Islands 21 (0.4) 213 (1.4) 60 (0.6) 222 (as) 19 (0.7) 212 (1.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. ft can be said with 95 percent certainty
that for each_population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. IntExpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 17.15 Teachers' RepOds 013 Their Undergraduate and Graduate Course Taking in
Computer Programming

GRADE 9
PUBLIC SCHOOLS

Two or More Canes One Course Ho Courus

Percent of
Students

Average
Proficiency

,
Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

RATION 33 (3.7) 267 (2.4) 32 (3.7) 261 (2.7) 35 (3.6) 262 (2.2)
Northeast 34 (7.6) 275 (3.8)1 37(10.3) 276 (5.1)1 30 (7.6) 268 (3.0)1

Southeast 34(10.0) 253 (6.3)1 31 (8.2) 250 (3.4)1 3.5 (9.2) 265 (4.4)1

Central 36 (4.8) 275 (2.4) 24 (6.5) 256 ;3.2)1 39 (8.9) 260 (4.8)
West 29 (5.9) 7.66 (3.1)1 37 (5.7) 263 (5.0) 34 (4.9) 261 (4.3)

STATES
Alobens 17 (3.2) 250 (4.4) 31 (WI) 252 (2.4) 52 (4.1) 254 (1.4)
MUM 23 (2,2) 202 (2,2) 40 (2.9) 200 (2.3) 37 (33) 253 (2.0)
Ant MUSS 111 (3.1) 255 (3.2) 35 (4.2) 253 (1.9) 47 (4.3) 255 (1.3)
Calibrala 24 -PM 202 PA 02 (3.1) 257 (2.1) 44 (3.6) 254 (2.1)
Colorado 48 (3.7) 268 (1.6) 29 (2.6) 265 (1.7) 23 (3.3) 265 (2.2)
Connecticut 21 (2.8) 279 (2.9) 30 (2.4) 273 (1.7) 49 (3.3) 265 (1.8)
Delaware 28 (1.1) 261 (1.4) 37 (1.1) 259 (1.2) 36 (1.2) 263 (1.2)
District of Columbia 42 (1.0) 228 (1.0) 37 (0.9) 241 (1.4) 22 (0.9) 222 (1.3)
Florida 27 (3.0) 259 (2.6) 27 (2.7) 259 (2.2) 46 (2.7) 254 (1.8)
Omuta 19 (3.0) 261 (2.0) 33 (32) 259 (2.3) 49 (3.2) 255 (1.7)
MS* 28 (0.9) 251 (1.2) 31 ((U) 25 (14) 41 (0.9) 250 (1.0)
leeho 37 (2.1) 174 MS) 26 (2.0) 271 41.6) . 22 (1.0) 270 (1.2)
Wm* '27 (41/42) Ma (2.7) 23 (3,4) 263 (2.6) 48 (4.3) 255 (3.4)
icialans 94 #19) 270 (1S) 44 (4,2) 264 (2.3) 22 (3.e) 271 (2.5)
Iowa 29 (3.9) 279 (2.3) 35 (4.3) 280 (2.0) 37 (4.3) 276 (2.4)
Kentucky 13 (2.4) 258 (3.9) 25 (3.2) 261 (1.6) 62 (3.7) 255 (1.4)
Louisiana 16 (3.4) 245 (32)1 29 (3.8) 245 (3.5) 56 (4.5) 244 (1.6)
Maryland 27 (2.9) 262 (3.2) 40 (3.1) 261 (22) 33 (2.8) 261 (2.4)
Michigan 21 (3.0) 273 (3.0) 36 (3.4) 264 (2.3) 43 (3.3) 261 (2.3)

Ninnubta -65,111.1) 277 (1.2) 32 (3.1) 274 (1.6) 13 (1.9) 279 (3.1)
1:01011114 32 (2,1) '223 (1.0) 42 (3.1) 210 (1.1) 28 (2-2) 277 (12)

#443181931 ;20)*(3,6)
,

27704) S? (3.1) 274 (15) 24 (2.6) . 276 (12)
440/14241(141** 275 (12) 20 1142) 272 (14) ao (1.3) 272 (12)
I40* 40,4441 ,

22 222 (3.3) 29 (10) 210 (22) 51 (3.7) 284 (1.7)
New Mexico 32 (1.0) 253 (1.3) 33 (1.2) 260 (1$ 35 (1.1) 254 (1.1)
New York 34 (3.4) 268 (2.3) 28 (3.3) 260 (3.2) 38 (3.4) 255 (2.4)
North Carolina 28 (2.9) 256 (1.9) 34 (3.4) 252 (2.0) 35 (3.0) 246 (2.0)
North Dakota 42 (3.1) 281 (1 9) 33 (3.5) 282 (2.3) 25 (2.4) 282 (2.0)
Ohio 27 (3.2) 267 (2.9) 32 (4.0) 265 (2.9) 42 (3.6) 262 (1.8)

i r,. 21$412.0) 31 (3.4) 2110 (2O) SO (35) 231 (1,0)
q OA 24 (13) 373112) 30 (33) 202 (1.2)

IIWMWvI 13 X (3.7) 2474 1) 32 (4.2) 4122 (3.5)
, 1 (1.4) 2$ (ts)

'29
203 (1.1) Ss (1.0) 257 (1.1)

,
! .. 252 OM PM 250(2.0) 53 (35) 255 (1.0)

Virginia 31 (3.1) 265 (2.7) 39 (3.0) 262 (2.5) 29 (2.9) 264 (2.7)
West Virginia 23 (3.3) 258 (2.8) 36 (3.9) 255 (1.3) 39 (4.1) 258 (1.3)
Wisconsin 34 (4.3) 280 (2.5) 25 (3.7) 273 (2.2) 40 (4.6) 273 (2.3)
Wyoming 46 (1.0) 272 (1.0) 31 (1.3) 275 (0.9) 21 (0.8) 270 (1.2)

:I Al ail:: Iltlgr ''' '1' 1 ,

, ,

,
,

1
1 t ( , ; ,,' PM 2241141 es (0.7) 234 MA

,
, 4 40 114) 220 (1.3) 34 (1.1) 215 (0.11)

The standard errors of the estiniated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each_population of interest, the value for the whole poptgariOn iS within plUS Or MOMS MO standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 17.16 I Teachers' Reports on Mathematics Courses Taken Across Seven Areas

GRADE 8
PUNIC SCHOOLS

Courses In $Is to Seven Areas Courses In Four to Flve Areas Comes In Zero to Three Areas

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Profichrncy

NATION 52 (3.2) 268 (2.2) 29 (3.4) 260 (2.5) 19 (2.5) 256 (2.7)
Northeast e 65 (8.4) 276 (8.8) 22 (8.0) 270 (4.4)1 13 (5.3) INN (11111

Southeast 40 (8.3) 255 (5.9)1 36 (0.3) 256 (3.6)1 24 (5.5) 256 (6.6)1

Central 54 (6.9) 271 (2.3) 34 (6.3) 258 (5.1)1 11 (6.4) 256(14.5)1

West 54 (3.8) 268 (3.8) 22 (3.4) 262 (4.0) 24 (3.2) 254 (3.3)

*TATES
Alabama 46 (3.7) 253 (1.7) 40 (4.1) 254 (2.3) 14 (24) 247 (3.4)

&Won* 30 (2.9) 267 (2.4) 27 (2.7) 223 (1.9) 43 (3.6) 25$ (1.9)
Arkansas 41 (2.6) 257 (1.9) 41 (3.3) 257 (1.5) 18 (3.5) 251 (2.0)

California 41 (3.6) 258 (2.1) 29 (2.9) 2a2 (2.3) 30 (30) 250 (2.4)
Co/orado 66 (3.4) 269 (1.3) 22 (3.3) 268 (1.9) 12 (2.4) 253 (2.3)1

Connecticut 35 (3.3) 277 (1.9) 38 (3.6) 271 (1.8) 28 (3.0) 253 (2.3)

Delaware 52 (0.8) 262 (1.0) 35 (1.0) 268 (1.4) 14 (1.1) 244 (1.8)

District of Columbia 79 (1.1) 230 (0.7) 13 (1.0) 231 (2.1) 8 (0.6) 243 (8.0)

Florida 40 (3.3) 259 (2.0) 31 (2.9) 258 (2.1) 29 (3.2) 250 (2.2)

Georgia 38 (3.3) 260 (2.3) 29 (2.6) 257 (2.0) 33 (2.8) 255 (2.1)

Hawaii 52 (0.9) 256 (0.9) 31 (MC 251 (1.2) 17 (0.7) 238 (1.4)

Idaho 51 (1,4) 276 (1.1) 27 (1.3) 270 (1.3) 21 (1.2) 264 (IA)
illinols 36 (3.7) 287 (2-3) 33 (SD) 263 (2.9) 31 (4.1) 262 (4.3)
Indiana 71 (3.1) 268 (1.4) 23 (3.0) 268 (3.2) 7 (1.6) 260 (3.6)1

lows 54 (4.2) 281 (1S) 28 (4.0) 277 (1.7) 18 (3.8) 271 (3.1)1

Kentucky 25 (3.3) 260 (1.8) 30 (3.4) 261 (2.1) 45 (4.4) 252 (1.6)

Louisiana 38 (4.5) 244 (2.6) 28 (3.6) 247 (2.2) 38 (4.1) 245 (2.3)

Maryland 56 (3.6) 263 (2.1) 30 (3.2) 261 (2.8) 14 (2.3) 254 (3.1)

Michigan 39 (3.5) 269 (1.6) 34 (3.8) 266 (2.6) 26 (3.3) 255 (2.6)

Minnesota 85 (22) 276 (1.0) 13 (2.1) 277 (2.8) 2 (0.3)

Montana 59 (2.1) 283 (1.0) 24 (2.8) 278 (1.1) 17 (1.7) 276 (2.8)

Netsuke 89 (3.0) 277 (1.0) 19 (2J3) 277 (2.2) 12 (1.7) 270 (2.8)

New Hampshire 55 (1.3) 273 (1.2) 24 (1.3) 273 (1.9) 21 (1.3) 272 (1.8)

New Jersey 42 (3.5) 270 (2.3) 26 (2.9) 272 (2.8) 33 (3.2) 256 (2.5)
NOW Mexlco 44 (1.2) 259 (1.2) 35 (1.2) 256 (1.1) 21 (1.0) 251 (1.5)

New York 57 (3.2) 265 (2.0) 28 (3.1) 259 (2.8) 14 (2.7) 239 (3.7)

North Carolina 43 ;3$) 255 (1.9) 28 (3.3) 250 (2.3) 22 (2.9) 244 (1.5)

North Dakota 74 (2 7) 283 (1.6) 15 (1.3) 276 (2.4) 12 (1.9) 276 (2.5)

Ohio 46 (3.7) 269 (2.0) 26 (3.1) 264 (2.9) 29 (3.7) 25f (1.8)

Oklahoma 30 (3,6) 261? (2.1) 41 (3.3) 2E3 (2.0) 29 (3.3) 252 (1.8)

Oregon 51 (3.5) . 274 (1.5) 29 (3.1) 270 (1.11) 20 (2.6) 266 (2.1)

Pennsylvania 00 (3.9) 209 (2.0) 27 (3.6) 272 (2.2) 13 (3.2) 243 (4.5)1

Rhode island 63 (1.1) 262 (OA) 29 (1.3) 259 (1.0) $ (0.4) 243 (23)
Texas 39 (3.4) 256 (2.3) 42 (3.4) 257 (1.7) 13 (2.7) 253 (3.2)

Virginia 56 (3.2) 265 (2.2) 31 (2.8) 264 (2.3) 13 (2.1) 254 (2.8)

West Virginia 45 (3.7) 258 (1.6) 36 (3.5) 256 (1.8) 19 (3.4) 251 (2.2)

Wisconsin 50 (4.1) 277 (1.6) 24 (3.1) 279 (2.4) 26 (3.4) 270 (3.0)

Wyoming
muirratas

65 (0.8) 274 (0.8) 24 (0.8) 271 (1.3) 11 (0.5) 267 (1.5)

Gum 26 an 226 (1.6) 42 (03) 234 (1.0) 32 (0.7) 232 (1.0)

Vityln Wands 52 (0.7) 220 (0.1) 29 (0.6) 218 (1.1) 19 (0,9) 214 (12)

The standard errors of the estimated percentages and proficiencies appear in t3arentheses. It can be said with 95 percent certainty
that for each _population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sampk. These results are summarized across Tables 17.9 to 17.15, with course taking defined as at least one course in an
area. The seven course areas included Number Systems, Geometry, Probability/Statistics, Abstract/Linear Algebra, Calculus,
Computer Science, and Computer Programming. ***Sample size insufficient to permit reliable estimate. There were fewer than 62
students. Interpret with caution 133e nazure of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 17.17 leathers' Reports on Mathesnaties Courses Taken Organized by Percentage of
Students Whose Teachers Had Taken Courses in Six to Seven Areas

GRADE 9
PUBLIC SCHOOLS

Coffees In 81x to Seven Areas CMS Us in Four to Five Areas Coarse. In Zero to Three Areas

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proaciency

sTATEturtsaiTomEs
Minnesota 85 (2.2) 276 (1.0) 13 (2.1) 277 (2.8) 2 (0.3) ..... (.....)

District of Columbia 79 (1.1) 230 (0.7) 13 (1.0) 231 (2.1) 8 (0.8) 243 (8.0)

North Dakota 74 (2.7) 283 (1.6) 15 (1.3) 276 (2.4) 12 (1.9) 276 (2.5)

Indiana 71 (3.1) 268 (1.4) 23 (3.0) 268 (3.2) 7 (1.6) 260 (3.6)1

Nebraska a (ap) 277 (140) 19 (2.0) 277 (242) 12 (1.7) 270 (2.1)

Colorado Se (SA) 289 (13) 22 (3.3) 288 (1.9) 12 (2.4) 253 (23)1

Wyoming SS (03) 274 (o.$) 24 (0.6) 271 (13) 11 (05) 207 (13)

Rhode Island tE) (1.1) 202 (0.8) 23 (13) 250 (1.0) 1 (0.4) 243 (2.5)

Pennsylvania 00 (12) 2% (2.0) 2? (3.3) 272 (2.2) 13 (32) 243 (43)1

Montana 59 (3.1) 283 (1.0) 24 (2.8) 278 (1.1) 17 (1.7) 276 (2.6)

New York 57 (32) 265 (2.0) 28 (3.1) 259 (2.8) 14 (2.7) 239 (3.7)

Mrginia 56 (3.2) 265 (2.2) 31 (2.8) 264 (2.3) 13 (2.1) 254 (2.8)

Maryland 56 (3.6) 263 (2.1) 30 (3.2) 261 (2.8) 14 (2.3) 254 (3.1)

New Hampshire SS (1.3) 273 (1.2) 24 (1.3) 273 (1.9) 21 (1.3) 272 (1.8)

WWII 54 (42) 281 (13) 28 (4.0) 277 (1.7) 18 (33) 271 (3.1)1

Vtrgin fa*Icts 52 (02) CD (0.11) 29 (0.8) 216 (1.1) 19 (OA) 214 (1.2)

Hasten 52 (0.9) 255 (0.9) V (09) 251 (1.2) 17 (0.7) 2911 (144)

Ilaismare 52 (03) 232 (1.0) 35(1.0) 206 (1.4) 14 (1.1) 244 (1.9)

Idaho 51 (1.4) Sf75 (1.1) 27 (1.3) 270 (13) 21 (13) 2164 (1.4)

Oregon 51 (3.5) 274 (1.8) 29 (3.1) 270 (1.8) 20 (2.5) 266 (2.1)

Wisconsin SO (4.1) 277 (1.6) 24 (3.1) 279 (2.4) 26 (3.4) 270 (3.0)

Alabama 46 (3.7) 253 (1.7) 40 (4.1) 254 (2.3) 14 (2.4) 247 (3.4)

Ohio 46 (3.7) 269 (2.0) 26 (3.1) 264 (2.9) 29 (3.7) 257 (1.8)

West Virginia 45 (3.7) 258 (1.6) 36 (3.5) 256 (1.6) 19 (3.4) 251 (2.2)

NeW WACO 44 (1.2) 250 (1.2) 35 (1.2) 258 (1.1) 21 (1.0) 251 (1.5)

North 01/011.18 43 OA 256 (1.9) 24 (23) 250 (2.9) 29 (29) 244 (1.5)

New Jersey 42 (25) 219 (23) 20 (2.3) 272 (2A) SS (S.2) 256 (2.5/

Cetilarnia 41 (3.9) 250 (2.1) 29 (2.9) 262 (23) 90 (33) 2%(2.4)

Arians= 41 ($.8) 25/ (1.9) 41 (33) 257 (13) 18 (2.5) 251 (2.0)

Florida 40 (3.3) 259 (2.0) 31 (2.9) 258 (2.1) 29 (3.2) 250 (2.2)

Michigan 39 (33) 269 (1.6) 34 (3.8) 266 (2.6) 26 (3.3) 255 (2.6)

Texas 39 (3.4) 255 (2.3) 42 (3.4) 257 (1.7) 19 (2.7) 253 (3.2)

Georgia 38 (3.3) 260 (2.3) 29 (2.6) 257 (2.0) 33 (2.8) 255 (2.1)

Loulsiana 38 (43) 244 (2.6) 28 (3.6) 247 (2.2) 36 (4.1) 245 (2.3)

Minds 35 (347) 28? (23) 33 (33) 333 (2.9) 31 (4.1) 252 (4.2)

Connecticut 155 ($3) 277 (1.9) 31 (3.0) 271 (ii) 22 (3.0) 259 (23)

Oklahoma 90 (2,3) 2% (2.1) 41 (33) 293 (2.0) 29 (33) 259 (1.11)

Arizona 30 (2.9) 247 (2.4) 27 (2.7) 20 (1.9) 48 (SS) 253 (1.9)

Guam 26 (0.7) 226 (1.6) 42 (0.8) 234 (1.0) 22 (0.7) 232 (1.0)

Kentucky 25 (3.3) 260 (1.8) 30 (3.4) 261 (2.1) 45 (4.4) 252 (1.6)-
The standard errors of the estimated txrcentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each _population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. 'T...ese results are summarized across Tables 17.9 to 17.15, with course taking defined as at least one course in an
area. The sewn course areas included Number Systems, Geometry, Probability/Statistics, Abstract/Linear Algebra, Calculus,
Computer Science, and Computer Programming. ***Sample size insufficient to permit reliable estimate. There were fewer than 62
students. 1. Interpret with caution the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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TABLE 17.18 Teachers' Reports on Their Undergraduate and Graduate Course Taking in
Methods of Teaching 11fiddle-School Matheinatia

GRADE 11
PUBLIC SCHOOLS

Three or More Corms Two COLIMS One Course None

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 27 (3.1) 267 (2.9) 16 (2.7) 265 (5.9) 29 (4.2) 262 (2.8) 28 (3.4) 260 (2.7)
Northeast 36 (8.8) 277 (7.9)1 6 (3.5) *** (") 21 (9.2) 264 (3.4)1 37 (8.4) 270 (3.0)
Southeast 22 (7.4) 262 (6.7)i 24 (6.5) 255 (7.2)1 32 (9.0) 255 (3.2)1 21 (8.2) 251 (5.8)1

Central 22 (5.9) 265 (6.0)1 17 (53) 260(10.0)1 37 (0.2) 267 (5.4)1 25 (6.1) 265 (6.9)1

West 30 (4.5) 265 (2.7) 14 (6.1) 278 (8.0)1 23 (6.4) 263 (5.4)1 32 (5.6) 256 (3.3)

STATES
Ataburna 21 (3.6) 252 (3.0) 18 (2.0) 250 (23) 33 (46) 254 (2.5) 23 (3.6) 253 (22)
Arizona 19 (2.4) 265 (2.6) 14 (1.9) 200 (24) 27 (2.2) 200 (25) 40 (3.3) 251 (2.0)
Arkansas 17 (3.1) 253 (2.6) 13 (3.0) 253 (26) 34 (SA) 258 (2.1) 31 (4.2) 257 (1.5)
Calliornia 31 (3.7) 250 (2.7) 20 (2.7) 255 (J) 21 (2.6) 258 (2.9) 23 (3.1) 253 (2.0)
Colorado 27 (3.2) 268 (2.4) 18 (2.8) 270 (2.4) 34 (3.4) 265 (1.6) 22 (32) 251 (2.7)
Connecticut 25 (2.9) 271 (2.4) 19 (2.2) 270 (2.7) 29 (3.1) 270 (2.3) 27 (2.9) 269 (10)
Delaware 10 (0,7) 260 (1.7) 23 (1.3) 265 (1.9) 32 (1.0) 260 (1.4) 27 (0.9) 263 (1.1)
District of Columbia 39 (0.8) 228 (1.2) 21 (0.6) 231 (1.5) 28 (0.9) 225 (0.8) 13 (0.8) 250 (3.9)
Florida 21 (2.4) 259 (3.0) 14 (2.1) 255 (3.3) 43 (2.8) 256 (2.0) 22 (2.6) 253 (2.5)

Georgia 21 (2.6) 262 (2.6) 23 (3.2) 257 (2.5) 37 (3.4) 256 (2.1) 14 (22) 254 0.9)
Hawaii 21 (0.7) 250 (1.3) 12 (06) 2158 (1.7) 22 (05) 251 (14) 35 (0.9) 231 (1.3)
Idaho 19 (1.7) 200 (1.9) 22 4.2) 210 (1.3) 38 (2.3) 271 (12) 23 (14) 20 (11)
Minois 15 (3.3) 263 (4.4)1 23 (4.0) 262 (3.5) 31 (4.0) 260 (2.$) 30 (41) 259 (4.9)
irgSana 9 (2.2) 268 (4.0)1 27 (3S) 207 (2.7) 38 (3.9) 268 (2.0) sm (3.8) 207 (2.2)
Iowa 16 (3.2) 280 (3.1)1 20 (3.7) 282 (2.9) 34 (4.5) 276 (1.8) 30 (3.7) 277 (2.1)

Kentucky 12 (2.4) 255 (2.8)1 12 (2.8) 260 (3.6)1 24 (3.5) 259 (1.6) 51 (4.5) 258 (1.8)

Louisiana 16 (3.1) 242 (3.9) 21 (3.5) 245 (2.7) 31 (3.5) 247 (2.4) 31 (4.0) 245 (2,4)

Marylancl 22 (2.8) 260 (3.9) 21 (2.7) 260 (2.9) 40 (3.9) 261 (2.3) 17 (2.9) 263 (3.7)

Michigan 22 (3.9) 263 (3.3) 17 (2.8) 263 (3.7) 30 (3.2) 264 (2.2) 31 (3.2) 285 (2.2)

Minnesota al (3.6) 278 (2,0) 18 (25) 277 (2.5) 29 (2.9) 279 (16) 22 (2.7) 272 424
Montana 31 (22) 262 (146) 19 (2.3) MO (2.0) 31 (2.3) 260 (16) 13 (2.7) 211 (1.1)
Nebraska 9 (2.1) 260 (2.0)1 15 (14) 274 (15) 45 OA 278 (15) 31 (2.111) 278 (13)
New Hampshire 12 (14) 276 (1.9) 20 (12) 274 (1.7) 32 (1.2) 274 (14) 29 (1.4) 219 (1.5)
New Jersey 17 (2.3) 274 (4.3) 16 (2.3) 2117 (3.1) 36 (3.0) 271 (2.7) 31 (3.4) 267 OM
New Mexico 18 (0.9) 260 (1.5) 24 (1.0) 255 (1.6) 29 (1.1) 256 (1.7) 28 (12) 257 (1.5)
New York 21 (2.9) 261 (2.9) 24 (2.9) 266 (2.9) 31 (3.3) 261 (3.3) 24 (3.0) 252 (3.3)
North Carolina 31 (2.9) 252 (22) 23 (2.9) 254 (2.8) 28 (2.9) 248 (1.9) 18 (2.7) 249 (2.9)

North Dakota 26 (2.7) 28.5 (1.0) 12 (1.2) 284 (2.2) 38 (3.3) 282 (2.0) 25 (2.8) 278 (1.8)

Ohio 21 (3.1) 262 (3.3) 20 (3.7) 264 (2.8) 31 (4.2) 263 (2.3) 28 (3.8) 269 (2.8)

Oklahoma 11 (3.0) 233 (3.1) 12 OA 122 (22) 24 01.71 Os ,(2.1) 31 (3.7) 212 (22)
Onapn 44 (3,4) 232 OP 24 (12) .101 (22) 22 (26) 271 (2.5) 13 (1.9) '2117 (2.9)

Peoneylwanla '21 42.6) 20$ (32) .15 (2.2) ',270 An Siii (3.3) 2e6 (2s) %MA , 338 (34)
Rhode Wand 17 (05) 214 (2,0) 14 OW .252 41.3) 33 (1.3) 251 (1.0) 22 (2.2) , ,223 (1.2)
Texas 34 04 255 OM 12 42.51 256 COI) , 26 (SA) 2S4 422) , 34 (lkor) 226,(23)
Virginia 18 (2.7) 265 (3.1) 17 (2.4) 264 (33) 29 (2.8) 265 (2.9) 37 (3.4) 261 (2.1)

West Virginia 19 (32) 253 (2.4) 25 (3.3) 255 1.5) 40 (3.6) 258 (1.6) 16 (2.9) 257 (3.0)

Wisconsi n 23 (4.0) 273 (1.9) 20 (3.8) 277 2.8) 37 (4.3) 274 (2.1) 20 (32) 278 (2.3)

Wyoming 17 (0.8) 276 (1.4) 15 (0.7) 276 (1.5) 39 (1.6) 273 (1,1) 29 (1.2) na (0.6)
lettiffeltf3 ,... ,.

'Pull"
11141 SAM*

"
.

0 ,',,i4$160 (i) OM
1011114) (0.0

231 WI) .' 42 (2.7)
Ile 11-0 is 01.40

23( (k0)
1120-0.1)

The standard errors of the estimated 13ercentaiges and proficiencies appr.ar in (Airentheses. It can be said with 95 cement certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. 1""Sample rize insufficient to permit reliable estimate. There were fewer than 62 students. Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.19 Teachers' Reports on Their Undergraduate and Graduate Course Taking in
Methods of Teaching Middle-School Mathematks Organized by Percentage of
Students Whose Teschas Had Taken Three or More Courses

GRADE 8
PUBLIC SCHOOLS

Three or More Cowen Two Comes One Coma Rona

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Potent of
Students

Average
Psoficiency

Percent of
Students

Avenge
Proficiency

STATLIS/TIRRITOMIll
Oregon 41 (3.4) 272 (2.0) 24 (3.2) 271 (2.3) 22 (2.8) 271 (2.5) 13 (1.9) 287 (2.9)

District of Columbia 39 (0.8) 228 (12) 21 (0.8) 231 (1.5) 28 (0.9) 225 (0.8) 13 (0.8) 250 (3.9)

North Carolina 31 (2.9) 252 (22) 23 (2.9) 254 (2.6) 28 (2.9) 248 (1.9) 18 (2.7) 24.9 (2.9)

California 31 (3.7) 259 (2.7) 20 (2.7) 255 (2.7) 21 (2.6) 258 (2.9) 28 (3.1) 253 (2.6)

Manton& 31 (2.2) 242 (1.6) 19 (2.3) NO (2.0) 31 (2.6) 200 (1.0) 18 (2.7) 281 (1.1)

illnimeate 31 (3.6) 276 (2.0) 18 (2.6) 277 (2.5) 29 (2.9) 279 (1.8) 22 (2.7) 272 (2.0)

Colonido 27 (12) 2% (2.4) 18 (2.8) 270 (2A) 34 (3.4) 205 PA 22 ($.2) 205 (23)

NOrth Mosta 26 (2.7) 205 (1.9) 12 (12) 284 (2.2) 36 ($.3) 262 (2.0) 25 (2.6) 2176 (1.6)

Comeellcut 23 (2.9) 271 (2.4) 12 (22) 270 (23) 29 (2.1) 270 (2.3) 21 (2.9) 299 (3.0)

Texas 24 (3.0) 255 (2.9) 19 (2.5) 254 (2.8) 26 (3.6) 254 (2.2) 31 (3.6) 258 (2.7)

Wisconsin 23 (4.0) 273 (1.9) 20 (3.8) 277 (2.8) 37 (4.3) 274 (2.1) 20 (3.2) 278 (2.3)

Maryland 22 (2.6) 260 (3,9) 21 (2.7) 260 (2.9) 40 (3.9) 261 (2.3) 17 (2.9) 263 (3.7)

Michigan 22 (3.9) 263 (3.3) 17 (2.8) 263 (3.7) 30 (3.2) 264 (2.2) 31 (3.2) 265 (2.2)

Hawaii 21 (0.7) 250 (1.3) 12 (0.8) 258 (1.7) 32 (0.9) 251 (1.4) 38 (0.9) 251 (1.3)

Markin 21 (2.4) 259 (3.0) 14 (2.1) 25513.3) 43 (2.6) 256 (2.0) 22 (2.0) 253 (2.5)

New York 21 (2.9) 261 (2.9) 24 (2.9) 266 (zo) 31 ($.3) 261 (3.3) 24 (S.0) 02 (3.3)

Georgia 21 (2.8) 262 (2.8) 28 (31) 257 (2.5) 37 ($.4) 258 (2.1) 14 (22) 254 (2.9)

Mahone 21 (a6) 232 (3.0) 18 (2.8) 250 (2.7) 33 (4.6) 254 (2.5) 28 (3.5) 253 (Le)

Ohio 21 (3.1) 202 (33) 20 (3.7) 264 (2.8) 31 (4.2) 263 (2.3) 28 (3.8) 209 (2.6)

Pennsylvania 21 (2.6) 266 (3.9) 15 (2.8) 270 (3.7) 34 (3.3) 266 (2.3) 30 (3.8) 266 (3.4)

Idaho 19 (1.7) 280 (1.9) 22 (1.2) 270 (1.3) 38 (2.3) 271 (1.2) 23 (1.4) 269 (1.6)

Arizona 19 (2.4) 265 (2.6) 14 (1.9) 260 (2.4) 27 (2.8) 260 (2.8) 40 (3.3) 257 (2.0)

West Virginia 19 (3.2) 253 (2.4) 25 (3.3) 255 (1..9 40 (3.6) 258 (1.6) 16 (2.9) 257 (3.0)

New Hampshire 19 (1.4) 276 (1.9) 20 (1.2) 274 (1.7) 32 (1.2) 274 (1.4) 29 (1.4) 269 (1.5)

Delaware 19 (0.7) 260 (1.7) 23 (1.3) 265 (1A) 32 (1.0) 260 (1.4) 27 (0.9) 283 (1.1)

New Mexico 18 (03) 280 (1.5) 24 (1.0) 253 (1.6) 29 (1.1) 236 (1.7) 28 (1.2) 257 (1.5)

Vitlitnis 18 (2.7) 265 (3.1) 17 (24) 264 (3.5) 29 (2.6) 205 (2.9) 37 (3.4) 261 (2.1)

Wyoming 17 (0.6) 278 (14) 15 (0.7) 276 (15) 29 (1.6) 273 (1.1) 29 (12) 268 (0.8)

Oklahoma 17 (SS) 263 (3.1) 18 (34) 203 (2.0) 34 (3.7) 263 (2.1 ) 31 (3.7) 262 (2.3)

Rhode Island 17 (0.5) 274 (2.0) 14 (0.5) 256 (1.3) 33 (1.3) 251 (1.0) 36 (0.9) 263 (1.0)

Arkansas 17 (3.1) 253 (2.6) 18 (3.0) 253 (2.6) 34 (3.1) 258 (2.1) 31 (4.2) 257 (1.5)

New Jersey 17 (2.3; 274 (4.3) 16 (2.3) 267 (3.1) 38 (3.0) 271 (2.7) 3, (3.4) 287 (2.7)

Louisiana 16 (3.1) 242 (3.9) 21 (3.5) 24.5 (2.7) 31 (3.5) 247 (2.4) 31 (4.0) 245 (2.4)

Illinois 18 (3.3) 263 (4.4)1 23 (4.0) 262 (3.5) 31 (4.0) 260 (2.6) 30 (4.1) 259 (4.9)

Iowa 18 (3.2) 280 (3.1$ 20 (3.7) 262 (23) 34 (44) 276 (1.6) 30 (3.7) 277 (2,1)

Virgin Wands 14 (0,5) 210 (1.8) 14 (0.3) 216 (1.6) 15 (0.6) 218 (1.8) 54 (0.9) 220 (0.8)

Kentucky 12 (24) 255 (2.3)1 12 (2.8) 2% asp 24 (3.5) 250 (1.8) 51 (4.5) 258 (1.8)

Nebraska 9 (2.1) 280 (2.0$ 15 (1.4) 274 (1.0) 45 (3.6) 276 (1.8) 31 (2.9) 278 (11)

Indiana 9 (2.2) 268 (4.0)! 27 (3.9) 267 (2.7) 36 (3.9) 268 (2.0) 28 (3.8) 267 (22)

Guam 0 (0.0) 0 (0.0) 21 (0.8) 230 (1.8) 37 (0.5) 231 (1.1) 42 (0.7) 231 (0.8)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is withm plus or minus two standard errors of the estimate
for the sample. ! Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statisue,

1990 NAEP TRIAL STATE ASSESSMENT 432 PAGE 409



TABLE 17.20 Teachers' Reports on the Amount of Time Spent on In-Service Education in
Mathematics or the Teaching of Mathematics During the Last Year

GRADE II
PUBLIC SCHOOLS

16 Howe or Yore One to 13 Hours None

Percent at
Students

Average
Proficiency

Percent ot
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 39 (3.8) 268 (2.0) 51 (4.1) 260 (1.7) 11 (2.1) 234 (4.6)

Northeast 38 (8.4) 273 (3.7)1 37 (4.1) 270 (33) 25 (7.0) 275 (5.1)1

Southeast 43(10.1) 267 (4.5)1 46(12.0) 247 (3.0)1 11 (6.0)
...,.. (e.)

Central 28 (5.0) 274 (2.4) 71 (5.4) 261 (2.9) 1 (1.3) . (....)

West 44 (6.9) 264 (3.8) 45 (7.0) 263 (3.3) 11 (3.0) 262 (5.6)1

*TAM
Alabama 27 (3.8) 253 (2.5) 57 (3.9) 254 (1.6) 15 (2.9) 247 (4.4)

'MUM. 2$ (1.9) 262 (1.9) 50 (3.1) 281 (1.3) 27 (2.7) 258 (2.9)

Arkansa4 AS (3S) 25$ (1.5) 45 (4.1) 255 (1.6) 6 (2.5) 254 (31)1

Caellornia 43 (2.9) 259 (2.2) 47 (2.9) 256 (1.9) 10 (1.9) 250 (4.7)

Colorado 37 (3.3) 265 (1.9) 49 (3.3) 269 (13) 14 (2.1) 262 (2.5)

Cc. necticut 39 (3.4) 275 (1.7) 52 (3,8) 267 (1.9) 8 (2.0) 262 (4.0)1

Delaware 42 (0.9) 265 (1.4) 45 (1.0) 261 (0.9) 13 (1.0) 255 (2.2)

District of Columbia 53 (0.9) 234 (1.3) 41 (1.0) 226 (0.9) 5 (0.4) 223 (2.8)

Florida 44 (3.5) 260 (1.8) 42 (3.7) 254 (1.9) 14 (2.5) 250 (4.5)

Georgia 35 (4.1) 257 (2.1) 4$ (4.3) 258 (15) 17 (2.6) 257 (2.7)

Mega 211 (0.9) 255 (1.3) 45 (0.9) 250 (1.0) 27 (0.11) 249 (13)

Mahe 36 (2.0) 276(1.1) 43 (2,0) 272 (1.1) 19 (1.0) 21$3 (1.5)

'9911ele 24 (3.3) 263 (3.3) 5$ (4.0) 281 (2.0) 16 (3.5) 250 (5211

indiana 16 (2.9) 271 (2.6) St (3.9) 288 (1.6) 28 (3.3) 268 (2.1)

Iowa 26 (3.8) 280 (2.2) 58 (4.3) 278 (13) 16 (3.6) 277 (2.8)1

Kentucky 18 (3.3) 259 (2.7) 53 (3.6) 256 (1.3) 29 (4.0) 256 (2.1)

Louisiana 37 (4.3) 245 (2.1) 49 (4.3) 245 (2.1) 14 (3.0) 244 (3.5)1

Maryland 47 (3.0) 264 (2.0) 47 (3.2) 258 (2.5) 6 (13) 254 (6.6)1

Michigan 26 (3.6) 272 (2.3) 50 (3.7) 261 (1.6) 24 (3.1) 261 (3.2)

Sannesola 34 (34) 276 (2.n) 55 (as) 276 (1.5) 11 (2.5) 277 (SAP

Montana 31 (2A) 282 (1.3) 55 (3A) 230 (1.0) 5 (1.0) 273 (2.1)1

HOMO' 37 (2.9) 277 (1.6) 45 (31) 276 (1.2) 15 (24) 214 (2.6)

NM Hampshire 59 (14) 275 (1.0) 26 (1.5) 2813 (1.6) 3 (0.3) 263 (3.1)

Rh/ Jersey 25 tali 272 (3.3) 56 (3.5) 270 (1.5) 14 (3.0) 2e2 (3.15)1

NOW Mexico 19 (1.1) 258 (1.6) 45 (1.2) 257 (1.3) 36 (12) 253 (1.3)

New York 23 (23) 259 (3.6) 59 (3.4) 262 (1.9) 18 (2.8) 254 (3.2)

North Carolina 51 (3.5) 254 (1.6) 39 (3.6) 247 (1.8) 10 (2.3) 244 (3.5)1

North Dakota 25 (2.0) 280 (2.7) 55 (3.6) 283 (1.6) 20 (2.4) 280 (2.4)

Ohio 22 (3.5) 265 (32) 63 (3.8) 263 (1.6) 16 (2,7) 264 (2.9)

Olashoma 26 (3.4) 263 (24) 56 (34) 20 (1.5) 16 (2.7) 299 (2.9)

.0119on AS (2.9) 273 (1.5) 42 (2.0) 270 (15) 10 (1.3) 289 (2.5)

Penne}4waNa 27 (3.4) 265 (3.1) 54 (3I) 263 (2.2) 19 (3.3) 262 (22)

Rhode Nand 22 (0.7) 200 (1.4) 54 (1.1) 284 (0.9) 24 (09) 249 (14)

Tom 38 (3.9) 258 (2.5) 45 (32) 254 (2.0) 12 (29) 255 (4.4)

Virginia 31 (2.8) 269 (2.4) 56 (3.4) 262 (1.8) 13 (2.7) 255 (4.6)1

West Virginia 22 (32) 260 (2.0) 57 (3.9) 255 (1.3) 21 (3.5) 253 (2.3)

Wisconsin 32 (4.0) 279 (2.2) 55 (4.1) 274 (1.6) 13 (2.3) 273 (4.8)

Wyoming 36 (1.3) 275 (0.8) 45 (1.4) 273 (1.0) 20 (1.1) 267 (1$)

.51BiaTeRiM
atom 27 (0.4) 241 (1.2) 25 (0.9) 234 (1.5) la (0.5) 224 (1.0)

Velle Wands 26 (0.7) 220 (15) 49 (0.9) 218 (0.7) 25 (05) 218 (1.4)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. l""Sample size insufficient to permit reliable estimate. There were fewer than 62 students. Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic.
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TABLE 17.21 Teachers' Reports on the Amount of Time Spent on In-Service Education in
Mathematics or the Teaching of Mathematics During the Last Year Organized
by Percentage of Students Whose Teachers Reported 16 Hours or More

16 Haire or Mora One to 15 Hours None

mum 11

PUBLIC SCHOOLS
Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

STATEsMitarrOitiES
New Hampshire 69 (1.4) 275 (1.0) 28 (1.5) 268 (1.6) 3 (0.3) .63 (11)

District of Coiumba 53 (0.9) 234 (1.3) 41 (1.0) 226 (0.9) 5 (0.4) 223 (2.8)

North Carolina 51 (3.5) 254 (1.8) 39 (3.6) 247 (1.8) 10 (2.3) 244 (3.5)1

Oregon 48 (2.9) 273 (1.5) 42 (3.0) 270 (1.6) 10 (1.3) 269 (2.5)

Maryland 47 (3.0) 264 (2.0) 47 (3.2) 2511 (2.5) 6 (1.S) 254 (6.5)1

Arkansas 46 (3.9) 258 (1.5) 45 (4.1) 255 (1.6) 6 (2.5) 234 (3.7)4

Roads 44 (3.S) 2ao (1.8) 42 (3.7) 254 (1.9) 14 (2.5) 250 (4.5)

California 43 (2.9) 250 (2.2) 47 (2.9) 256 (1.9) 10 (1.9) 250 (4.7)

Delaware 42 (0.9) 285 (1.4) 45 (1.0) 261 (0.9) 13 (1.0) 255 (2.2)

Connecticut 39 (3.4) 275 (1.7) 52 (3.8) 267 (1.9) 8 (2.0) 262 (4.0)1

Texas 38 (3.9) 258 (2.5) 49 (3.9) 254 (2.0) 13 (2.6) 255 (4.1)

Montana 38 (2.8) 282 (1.3) 58 (3.0) 280 (1.0) 5 (1.0) 273 (2.1)1

Colorado 37 (3.3) 265 (1.9) 49 (3.3) 269 (13) 14 (2.1) 262 (2.5)

Nebraska 37 (2.9) 277 (1.6) 48 (3.1) 276 (1.2) 15 (2.4) 274 (2.6)

Louisiana 37 (4.3) 245 (2.1) 49 (4.3) 245 (2.1) 14 (3.0) 244 (33)4

1400 39 (240) 270 (1.1) 45 (2.0) 272 (1.1) 19 (1.0) 263 (13)

Wyoming 38 (1.3) 273 (0.3) 45 (14) 273 (1.0) 20 (1.1) 207 (1.5)

GeOrgie 35 (4.1) 267 (2.1) 43 (4.3) 238 (1.3) 17 (2.6) 257 (2.7)

Minnesota 34 (3.4) 278 (2.0) 55 (3.5) 276 (1.5) 11 (2.5) 277 (3.4)4

Wisconsin 32 (4.0) 279 (2.2) 55 (4.1) 274 (1.6) 13 (2.3) 273 (4.8)

Virginia 31 (2.8) 269 (2.4) 56 (3.4) 262 (1.8) 13 (2.7) 255 (4.6)1

New Jersey 29 (3.1) 272 (3.3) 56 (3.5) 270 (1.5) 14 (3.0) 262 (3.5)1

Hawaii 28 (0.9) 255 (1.3) 45 (0.9) 250 (1.0) 27 (0.8) 249 (1.3)

Alabama 27 (3.6) 253 (2.5) 57 (3.9) 254 (1.6) 15 (2.9) 247 (4.4)

Pannsylvania 27 (3.4) 283 (3.1) 54 (3.9) MN (2.2) 19 (3.3) 282 (2.8)

Guam 27 (0.4) 241 (1.2) 25 (0.9) 234 (1.5) 49 (0.9) 224 (1.0)

Iowa 28 (3.8) 280 (2.2) 58 (4.3) 27$ (1,5) 18 (SA) 277 (za)4

Michigan 20 (3A) 272 (2.3) 50 (3.7) 261 (1.6) 24 (3.1) 261 (3.2)

OkiallOrna 26 (3.4) 2013 (2.4) 56 (3.4) 295 (1.5) 18 (2.7) 250 (2.9)

Virgin Islands 26 (0.7) 220 (1.6) 49 (0.9) 218 (0.7) 25 (0.6) 218 (1.4)

North Dakota 25 (2.0) 280 (2.7) 55 (3.6) 283 (1.6) 20 (2.4) 280 (2.4)

Illinois 24 (3.3) 268 (3.3) 58 (4.0) 261 (2.0) 18 (3.5) 250 (5.2)1

New York 23 (2.5) 259 (3.6) 59 (3.4) 262 (1.9) 18 (2.8) 254 (3.2)

Arizona 23 (1.9) 262 (1.9) 50 (3.1) 261 (1.3) 27 (2.7) 256 (2.9)

Rhoda Wand 22 (0.7) 263 (1A) 54 (1.1) 264 (0.9) 24 (0.8) 249 (1A)

Ohio 22 OA 265 (3.2) 03 (3.8) 263 (1A) 18 (2.1) 264 (2.9)

Wald Virginia 22 (3.2) 203 (2.0) 57 (3.9) 255 (1.3) 21 (3.5) 253 (2.3)

New Mexico 19 (1.1) 250 (1.13) 45 (12) 257 (1.3) 30 (1.2) 253 (1.3)

Kentucky 18 (3.3) 259 (2.7) 53 (3.6) 256 (1.3) 29 (4.0) 258 (2.1)

Indiana 16 (2.9) 271 (2.6) 57 (3.9) 266 (1.6) 26 (3.3) 268 (2.1)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each populabon of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. 0.

Interpret with caution - the nature of the sample does not allow accurate determination of the variability of this
estimated statistic.
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Chapter 18

Proficiency Results by Academic Emphasis in the Home at
Grade 8 in the States

INTRODUCTION

The support and encouragement students receive from their parents, the

academic and non-academic influences of the home, and the amount of effort

students expend on their studies outside the classroom all have an effect on

student proficiency. Because of the potential magnitude of these influences,

information about home contexts for mathematics learning can help to extend

our understanding of the effectiveness of school mathematics and eighth
graders participating in NAEP's 1990 Trial State Assessment Program were

asked about some of these background factors.

READING MATERIALS IN THP HOME

Across the states, eighth-grade public-school students were asked to indicate

whether their family subscribed to a newspaper, had an encyclopedia, received

magazines regularly, or had more than 25 books at home. The responses to
these four questions were summarized according to the number of different

types of reading materials students reported in their homes and the results are

presented in TABLE 18.1.

The results indicate a strong positive relationship between achievement and

a greater number of home reading materials within states, but they also indicate

considerable variability across the states in students' access to these resources.
In some states, such as Iowa, Nebraska, New Hampshire, and North Dakota, 59

percent or more of the eighth-grade students reported all four types of reading

material in their homes. At the other end of the continuum, 40 percent or
fewer of the eighth graders in Arizona, California, Florida, Hawaii, New

Mexico, Guam, and the Virgin Islands reported that they had home access to

these four types of reading materials.
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HOMEWORK ACROSS ALL SUBJECT AREAS

In addition to the questions concerning mathematics homework, eighth graders

were asked to indicate the amount of time they spent daily on homework for

all subjects. As shown in TABLE 18.2, the largest percentage of students in
each state reported spending one hour per day on homework across all of their

subjects. The next most frequent responi,es were "one-half hour or less" and

"two hours," respectively. Further study of the data reflects a curvilinear
pattern in the proficiency data for most states, as one moves from those that

"have homework and don't do it" through the categories to those that spend

more than two hours. The reasons for this relationship are unknown.

However, at one end, this pattern may indicate teachers' hesitancy to assign
homework to lower-performing students. At the other end of the continuum,

teachers may assign more homework to some of the less-able eighth graders,

perhaps in an effort to provide some remediation. Conversely, the pattern may

indicate that it takes less proficient students more time to complete their

homework assignments than teachers anticipate. Based on the reports about

mathematics homework, more students than teachers reported longer homework

assignments (see Chapter 15).

READING IN SCHOOL AND FOR HOMEWORK

The eighth graders attending public schools were also asked to indicate how

many pages of reading they did per day for school and homework across all

subjects. Their responses are summarized in TABLE 18.3. In only slightly

more than half the states did the greatest percentage of students report reading

more than 10 pages per day, and in only one -- Idaho -- did almost half (48

percent) report that amount of reading per day. Eighth graders in the Virgin

Islands and the District of Columbia reported the least amount of reading per

day for school and homework, with half the students in each of these locations

reading five or fewer pages per day.
An examination of the mathematical proficiency levels associated with the

number of pages read for school or homework suggests lower mathematics
proficiency for students who reported fewer pages read, particularly for those

who reported reading five or fewer pages per day.

P. Is 4 36
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SCHOOL ATTENDANCE

Across the participating states, lower mathematics proficiency appeared to be

related to a higher deigee of absenteeism. Student reports about the number of
days they were absent during the month preceding the assessment are shown in
TABLES 18.4 (alphabetical order) and 18,5 (organized by percentage of

students absent three days or more).

In thirteen of the participating states and territories (the District of

Columbia, Oregon, New York, California, Guam, Rhode Island, Delaware, New

Mexico, Maryland, Lol,isiana, Florida, Hawaii, and Arizona), more than one-

fourth of the students reported that they had been absent three or more days
during the previous month. North Dakota had the smallest percentage of its
students indicating this level of absenteeism, although 14 percent of its eighth

graders attending public schools reported that they had missed three or more
school days.

PARENTS IN THE HOME

Eighth graders also were asked to indicate whether their parents or stepparents

lived at home. The results are provided in TABLES 18.6 and 18.7 -- in
alphabetical order and organized by the percentage of students indicating that

they had two parents residing at home, respectively. Eighth graders with two

parents in the home had the highest proficiency levels, and this did not vary
across states, North Carolina, Georgia, Louisiana, the Virgin Islands, and the

District of Columbia had fewer than three-fourths of their public-school eighth

graders reporting both parents in the home, and tended to be among the lower-
performing participating states.

TELEVISION WATCHING

In contrast to the positive effect of having more reading resource materials in

the home, more hours of television watching were negatively related to

students' mathematical proficiency. Students' reports on the television viewing

are summarized in TABLE 18.8 (by alphabetical order) and in TABLE 18.9
(by the percentage of students viewing television six or more hours a day).
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The overall pattern suggests that most eighth graders watched at least three

hours of television each day, aud many watched four to five hours per day.

Among the lcvver-performing states and territories were some where sizable

percentages of students reported watching six or more hours of television a

day. For example, one-third of the students in the District of Columbia
indicated that they watched television six or more hours per day. Five other
states and territories (the Virgin Islands, Hawaii, North Carolina, Guam, and

Arkansas) had 20 percent or more of their students indicating this high level of
daily teleirision watching. At the other end of the continuum, 17 percent or

more of the students in Montana, Idaho, Oregon, Wyoming, Colorado, and

New Hampshire (typically high-performing states) reported that they watched

only one hour or less of television daily (although Guam also fit this category).

SUMMARY

Although there was great diversity in the resources and encouragement
available to eighth graders attending public schools, the NAEP data suggest

that many states were faced with problems associated with low levels of home

support for learning, including excessive television viewing, substantial
absenteeism, little parental encouragement to read and do homework,

considerable percentages of students from families without both parents, and

homes with few reading resources.

From 10 to 36 percent of the students in each state participating in

NAEP's 1990 Trial State Assessment Program came from homes where reading

and resource materials were in short supply or nonexistent. At the same time,
approximately one-half of the eighth graders in many states reported access to

a full array of reading materials in their homes. Students' reports of time spent

on homework and pages read in support of schoolwork indicated, on average,

about an hour's work c !side of class on schoolwork, with most students

reading an average of six to 10 pages total per day in support of their
educational program. Eighth graders who had higher mathematics achievement

reported more of these literacy-related factors.
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The data on school attendance and television watching further reflected a
less than committed approach to the task of education by some eighth gra&rs
attending public schools. Most eighth graders reported watching three or more
hours of television per day, and in six states and territories one-fifth of the

students reported that they watched six hours or more of television daily.

Thirteen of the participating states and territories had more than one-fourth of

their public-school eighth graders reporting that they had been absent from
school three or more days during the previous month.
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TABLE 18.1 I Students' Reports of Types of Reading Materials in the Home

Zero to Two Twee Three Types Far 1Wee
,

GRADE 6
PUBLIC SCHOOLS

Percent of
Students

-.
Average

PrefIcidncy
Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 21 (1.0) 244 (2.0) 30 (1.0) 258 (1.7) 48 (1.3) 272 (1.5)

Northeast 13 (2.0) 252 (3.9) :si (2.7) 264 (23) 56 (3.7) 276 (4.3)

Southeast 26 (2.3) 235 (3.4) 29 (2.4) 248 (44) 46 (2.7) 266 (2.8)

Central 19 (2.1) 250 (3.4) 31 (2.2) 265 (3.6) 50 (1.8) 272 (2.1)

West 24 (1.6) 246 (4.1) 31 (1.4) 258 (2.4) 45 (1.9) 273 (3.2)

STAVES
AMMO 22 (1.1) 239 OA) 32 (0.8) .250 (14) de (I-A) 280(12)
Arizona 27 (1.3) 215 (1.5) 33 (1.0) 'IMO (1.4) 40 (14)
Arkweas 23 (0.7) 244 (1.3) . 31 (1.0) 253 (14) sr (42) 'Ns 412)
Catiftvnle 22 (12) 242 (1.4) 21 (1.0) 258 (1.8) 37 (1,4) MO (112)

Colorado 15 (0.7) 250 (1.7) 32 (0.8) 264 (1.2) 53 (1.0) 274 (1.1)

Connecticut 14 (0.9) 244 (2.4) 30 (1.0) 263 (1.6) 56 (1.3) 280 (0.9)

Delaware 17 (0.7) 247 (1.7) 31 (0.9) 255 (1.3) 52 (1.0) 269 (1.0)

District of Columbia 24 (0.9) 224 (1.1) 34 (12) 227 (1.2) 42 (1.0) 238 (1.3)

Florida 27 (1.2) 241 (1.7) 33 (0.9) 255 (1.5) 40 (1.4) 206 (1.4)

Manias 20 (0.9) 241 (13) 32 (1.1) 254 (14) SI OM
Hawaii 31 (1.1) 23a (1.2) S. OA 253 (1.4) 35 (0.15) 200(12)
Idaho 16 (OA) 25$ (13) 32 (0.9) 270 (1.2) 53 (12) 327 (OM

, Illinois 18 (14) 24$ (2.11) 31 (1.1) 258 (13) 51 (14) 2811 (1.7)

Indians 16 (0.8) 253 (1.9) 30 (0.9) 283 (111) 54 (1.4) '274 (1.1)

Iowa 12 (0.9) 262 (1.6) 29 (1.1) 275 (1.5) 59 (1.2) 283 (1.0)

Kentucky 22 (1.2) 243 (1.9) 30 (1.0) 252 (1.4) 48 (1.4) 266 (1.1)

Louisiana 24 (0.9) 237 (1.6) 33 (1.0) 242 (1.6) 43 (12) 253 (1.5)

Maryland 17 (0.8) 243 (1.7) 31 (0.2) 255 (1.6) 52 (12) 270 (13)

Michigan 16 (0.8) 249 (1.9) 33 (1.1) 260 (1.4) 50 (1.4) 272 (1.0)

Minnesota 12 (0.7) 258 (1A) 31 (0.7) 274 (1.3) 57 (1.0) 291 (2.9)

Montana 12 (0.7) 209 (2.1) 32 (12) 217 (1.0) 55 (13) 205 (0.S)

Nebraska 12 (QS) 250 (22) 28 (1.1) 211 (1.5) 110 (12) 282 (1.1)

New Hampshire 12 (OA) 281 (2.1) 27 (12) 271 (1.4) 61 OM 277 (1.2)

Nat Jersey 18 (OA) W (2.1) 27 (0.9) 201. (1.3) 57 (1.2) 278 (1.3)

New Mexico 28 (1.1) 243 (1,4) 31 (0.9) 256 (1.1) 40(1.1) 266 (1.3)

New York 21 (1.2) 243 (2.4) 29 (1.0) 256 (1.4) 50 (1.4) 271 (1.2)

North Carolina 22 (0.8) 234 (1.3) 32 (0.9) 245 (1.2) 48 (1.1) 261 (1.4)

North Dakota 10 (1.0) 261 (33) 30 (12) 280 (1.8) 60 (1.3) 285 (0.9)

Ohio 16 (1.0) 247 (1.4) 30 (0.8) 260 (1.4) 54 (1.1) 271 (1.1)

Oklahoma 22 (1.0) 252 (1.7) 32 PM 250 (14) a OM 771 (1,4)

Ornaton 18 (as) 2G0 (LS) 30 (1.0) 289 (1.3) 52 (1.2) 277 OA
Panheylvania 14 (0.1) 249 (2.5) 30 (12) Mt (1A) SS (14) 273 (13)
Rhoda Island 20 (0.0) 297 (1.2) 30 (0.9) 258 (1.1) 50 (0,2) 271 (0.1)

TOWS 30 (1.3) 243 (IA) 29 (1.0) 258 (1.7) 42 (1.1) Mil (14)
Virginia 18 (0.9) 247 (1.7) 31 (1.1) 258 (1.4) 51 (12) 273 (2.1)

West Virginia 20 (1.0) 243 (1.5) 32 (1.1) 256 (12) 47 (1.3) 261 (1.2)

Wisconsin 14 (0.8) 260 (22) 29 (1.0) 270 (1.6) 57 (1.1) 280 (1.3)

WyOnlin i 14 (0.7) 260 (1.7) 32 (0.9) 270 (1.0) 54 (0.7) 276 (0.8)

TiMitailini .,s

010M 38 (12) 220 (1.1) 37 (1.5) 234 (13) 27 (13) 242(13)
Virgin Islands 24 (1.1) 212 (13) 38 (13) 210 (14) 40 (14) 22)(14)

The standard errors of the estimated laercentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sampk. Students were asked about four types of readmg materials in the home, including 25 or more books, magazines,
daily newspaper, and encyclopedia.
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TABLE 18.2 Students' Reports on Time Spent on Homework Each Day for MI Subjects

GRADE 8
PUBLIC SCHOOLS

Don't Usually Have Homework
Au limed Have Homework But Don't Do It One Half Hour or Less

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proliciency

NATION 7 (0.9) 243 (3.0) 8 (0.7) 253 (3.1) 19 (1.0) 261 (2.1)

Northeast 4 (1.5) Me (*** 7 (2.2) .... ('e.) 19 (2.3) 265 (42)

Southeast 8 (2.1) 231 (5.9)1 6 (1.0) ..... (.....,) 18 (2.2) 249 (4.6)

Central 8 (1.4) ...... (...) 9 (1.7) 254 (5.8) 21 (1.8) 273 (4.0)

West 9 (1.9) 245 (3.6)1 9 (1.1) 254 (6.5) 17 (1.6) 257 (3.6)

STATES

Alaboma $ (0.8) 237 (3.7) a (0.6) 252 (25) 20 (1.0) 253 (15)

MUM 7 (OA 248 (2.5) 7 (0.8) 263 (25) 19 (1.0) ZS (1.8)

Arkansas 7 02) 252 (2.9) 8 (0.8) 249 (2.7) 25 (0.9) 250 CIA

CalifOrhia 4 (0.8) 230 (5.2) 6 (OA) 233 (2.8) 18 (1.0) 25112.1)

Colorado 6 (0.8) 261 (2.8) 6 (0.5) 254 (2.4) 21 (1.0) 269 (1.6)

Connecticut 3 (0.5) 234 (3.5) 4 (0.4) 261 (32) 16 (0.8) 265 (2.0)

Delaware 3 (0.5) ...... (.....) 6 (0.5) 246 (3.1) 21 (1.1) 258 (1.9)

District of Columbia 3 (05) 209 (2.9) 6 (0.5) 221 (2.5) 18 (0.8) 225 (15)

Florida 10 (0.8) 240 (2.7) 7 (0.6) 246 (2.9) 24 (0.9) 254 (1.7)

Georgia 7 (0.7) 245 (35) 5 (0.5) 253 (3.1) 22 (0.6) 250 (1.0)

Hawaii 0 (0.5) 221 (2.0) 7 (OS) 240 (2.7) 20 (0.7) 24 (144)
leatio 12 (08) 270 (1.9) 8 (0.5) 284 (2.2) 21 (1.0) 274 (1S)

Illinois 5 (1.0) 253 (4.8) 4 (OA) 252 (4,8) 19 (1.1) 281 12.5)

Indiana a (0S) 257 (2.8) 5 (0.4) 250 (3.1) 20 (OS) WO (12)

Iowa 5 (0.6) 273 (3.0) 5 (0.5) 268 (22) 23 (1.0) 282 (1 .6)

Kentucky 11 (0.8) 251 (2.1) 6 (0.4) 250 (2.4) 20 (0.9) 260 (1.5)

Louisiana 4 (0.5) 234 (3.6) 5 (0.6) 241 (2.5) 19 (1.0) 247 (2.0)

Maryland 2 (0.4) 240 (4.1) 4 (0.4) 243 (3.3) 21 (1.0) 254 (1.9)

Michigan 7 (0.8) 260 (2.9) 4 (0.5) 255 (2.9) 20 (0.9) 267 (1.9)

Minnesota 7 (0.8) 270 (25) a (Me) 201 (2.9) 23 (02) 278 NO
Montana 6 (OA 283 (3.0) 5 (OA 209 (4.0) 20 (15) 208 (1.7)

Nebraska 8 (0.7) 271 (3.4) 5 (OA 200 (3.5) 21 (14) 200 (2.2)

New Hampsnke 2 (OA) "" () 5 (OA) 250 (2.7) 18 (0.8) 271 (2.0)

Nalli Jersey 2 (i).4) 414110 elln 3 (0ot) 280 (33) 19 (1.2) 288 (1.8)

New Mexico 9 (0.6) 253 (2.4) 6 (0.4) 248 (2.5) 18 (0.8) 256 (1.4)

New York 3 (0.4) .... (...) 4 (0.5) 256 (2.7) 19 (0.8) 258 (2,4)

North Carolina 7 (0.7) 237 (3.2) 5 (0.4) 243 (2.4) 20 (0.9) 246 (1.7)

North Dakota 8 (0.8) 285 (2.7) 5 (0.6) 274 (4.4) 22 (1.2) 285 (2.0)

Ohio R (0.6) 252 (2.7) 5 (0.4) 255 (2.5) 20 (1.0) 266 (1.8)

(Moho= 10 (t..8) 284 (2.9) 5 (0.5) 262 (2,9) 1$ (1.0) 200 (2.1)

Oregon 8 (AB) 200 (2.8) 8 (MC 282 (2.8) 22 (09) 271 (1.4)

Pennsylvania 4 (0,5) 253 (ittl) 5 (0.5) 263 (15) 24 (1.1)

Rhode Island 3 (03) 221 (4.5) 7 (0,5) 245 (2.8) 20 (05) 256 (1.3)

Texas 11 (0.8) 240 (23) 0 (0.5) 249 (2.8) 19 (0.8) 257 (2.1)

Virginia 5 (0.5) 240 (2.9) 5 (05) 24.8 (2.9) 20 (0.7) 257 (2.1)

West Virginia 11 (0.9) 255 (1.9) 7 (0.6) 248 (2.7) 19 (0.9) 260 (1.7)

Wisconsin 7 (1.0) 273 (2.8) 5 (0.4) 262 (2.6) 22 (1.0) 279 (1.9)

Wyoming 8 (0.5) 267 (1.7) 7 (04) 260 (2.0) 20 (0.7) 277 (1.0)

TIBIRITORIBI
Guam 13 (0.7) 219 (25) 9 (1.0) 225 (4.2) 19 (13) 220 (12)

Virgin islands 11 (0.7) 211 (1,9) 5 (0.0) 213 (2.9) 21 (12) 21? (1.3)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent certainty
that for each population of interest, tire value for the whole population is within plus or minus two standard errors of the estimate
for the sample. -4**Sample size insufficient to permit reliable estimate. There were fewer than 62 students. I Interpret with caution
- the nature of the sample does not allow accurate determination of the variability of this estimated statistic,

fi 4
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TABLE 18.2 I Students' Reports on nue Spent on Homework Each Day for AU &Meets
I (continued)

ORADE 8
PUBLIC SCHOOLS

One How TWo Hears More Son Two Hoare
.

Percent of
Students

,

Average
Prodding,

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 42 (1.3) 265 (1.4) 17 (1.0) 287 (2.5) 7 (0.7) 281 (3.8)

Northeast 45 (3.1) 272 (3.8) 19 (3.7) 275 (7.6)1 7 (2.0) INI4t con

Southeast 40 (2.3) 255 (2.7) 17 (1.8) 264 (3.0) 10 (1.8) 252 (3.7)

Central 44 (3.2) 267 (2.7) 18 (1.5) 286 (4.9) 5 (1.4) oo (.....)

West 41 (2.0) 2115 (2.1) 17 (15) 268 (3.9) 8 (1.0) 268 (8.0)

STATES
Alabama 40(1.1) 254 (1.3) 21 (1.0) 254 (1.7) 7 (0.5) 248 (3.2)

Mzons 42 (1.1) 263 (14) 18 (0.9) 2547 (1.9) 7 (03) 258 (2.5)

Arkansas 42(1.1) 259 (1.1) 14 (0.8) 243 (2.2) 11(05) 249 (3.0)

California 42 (1.1) 258 (1.5) 20 (1.1) 203 (1.9) 11 (0.7) 283 (2.7)

Colorado 42 (1.0) 269 (1.1) 19 (0.9) 288 (1.7) 7 (0.8) 268 (2.5)

Connecticut 48 (1.2) 270 (1.3) 23 (0.0) 278 (1.6) 8 (0.5) 271 (2.9)

Delaware 48 (1.6) 264 (1.4) 17 (0.9) 28S (1.7) 8 (0.7) 259 (4.3)

District of Columbia 41 (1.1) 232 (0.9) 21 (0.9) 237 (1.3) 9 (0.7) 236 (3.0)

Florida 37 (1.2) 280 (1.5) 18 (0.7) 259 (2.4) 8 (0.8) 257 (3.2)

Georgia 41 (1.1) 281 (14) 18 (0.9) 261 (2.3) 7 (0.6) 253 (3..9)

Hawaii 38 (1,0) 292 (1.3) 19 (1,0) 264 (IA) 12 (0.6) 258 (2.4)

Idaho 42 (12) 273 (0.9) 14 (0.9) 271 (1.8) 5 (0.5) 264 (2.9)

Illinois 43 (1.1) 262 (1.7) 21 (1.0) 264 (2.4) 10 (0.7) 254 (2.8)

Indiana 45 (1.1) 208 (1.2) 18 (1.0) 270 (1.4) 3 (0.5) MO (3.0)

Iowa 48 (1.2) 279 (1.1) 15 (0.9) 278 (1,8) 5 (0.8) 270 (3.7)

Kentucky 42 (1.4) 258 (13) 15 (0.9) 257 (1.e) 7 (0.7) 251 (3.0)

Louisiana 39 (1.1) 249 (1.3) 22 (1.0) 245 (2.0) 10 (0.6) 240 (2.4)

Maryland 43 (1.1) 263 (1.3) 21 (1.0) 287 (2.4) 8 (0.6) 283 (3.2)

Michigan 44 (1.0) 264 (1.3) 19 (1.0) 288 (1.8) 8 (0.6) 258 (4.3)

Minnesota 44 (1.2) 273 (1.0) 15 (1.0) 276 (1.5) 5 (0A) 271 (3.1)

Montana 44 (1.2) 281 (1.0) 19 (1.0) 200 (1.4) 8 (0.8) 271 (3,9)

Nebraska 43 (1.1) 277 (1.0) 18 (1.0) 275 (1.8) 6 an 275 (2.7)

New Hampshire 47 (1.1) 275 (1.1) 22 (1.1) 277 (1.5) 8 (0.8) 278 (3.3)

New Jarany 48 (1.0) 271 (1.1) 22 (1.1) 272 (1.9) 11 (0.6) 289 (3.3)

New Mexico 41 (1.0) 257 (1.2) 19 (0.9) 259 (1.6) 7 (0.8) 258 (2.2)

New York 44 (0 r 264 (1.5) 21 (1.0) 264 (1.9) 9 (0.6) 257 (3.4)

North Carolina 41 (0.9) 252 (1.2) 19 (0.9) 255 (1.7) 9 (0.8) 253 (2.8)

North Dakota 41 (1.1) 281 (1.4) 19 (1.0) 280 (1.6) 5 (0.5) 275 (2.8)

Ohio 45 (1.0) 2% (1.3) 20 (1.0) 263 (1.7) 8 (0.5) 259 (2.8)

Oklahoma 41 (1.1) 263 (1.4) 18 (69) 262 (1.8) 3 (0.6) 251 (24)

0116.10n 43 (1.0) 275 (1.0) 18 (69) 27$ (1.5) 8 (0.5) 2811 (2.5)

Pennsylvania 47 (1.0) 209 (1.8) 15 (0.6) 268 (2.8) $ (65) 263 (5.3)

Rhode !Stand 43 (1.2) 2811 (1.0) 19 (0.8) 207 (1.5) 3 (0.8) 264 (2.11)

Tines 38 (1.0) 282 (1.4) 18 (0.6) 260 (2.9) 8 (0.6) 252 (3.1)

Virginia 45 (1.1) 288 (1.3) 19 (0.9) 272 (3.1) 7 (0.6) 279 (3.3)

West Virginia 41 (1.1) 258 (1.2) 15 (0.9) 255 (1.5) 8 (0.5) 253 (2.9)

Wisconsin 43 (1.1) 277 (1.3) 17 (1.0) 271 (2.0) 7 (0.8) 264 (3.3)

Wyoming 42 (0.8) 274 (0.8) 17 (0.8) 272 (1.4) 8 (0.5) 264 (2.8)

Istannatis
Guam $0 (10) 298 (14) 17 (1.0) 23$ (1.9) 12 (1.0) 239 (2.5)

ilingin Wands 28 (1.0) 220 (1.4) 18 (0.0) 221 (1.2) 15 (1.2) 221 (2.4)

t
.. "
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TABLE 18.3 I Students' Reports on Number of Pages Read Each Day for School and
I Homework for All Subjects

GRADE
PUBLiC SCHOOLS

More than 10 Pages Six to 10 Pages Fhoe or Fewer Pages

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 35 (1.3) 267 (1.9) 28 (1.0) 265 (1.9) 37 (1.1) 255 (1.3)

Northeast 39 (4.7) 275 (4.7) 24 (2.4) 270 (5.6) 37 (2.8) 263 (2.7)

Southeast 31 (2.1) 261 (3.7) 31 (2.3) 257 (3.8) 38 (2.2) 243 (2.3)

Central 31 (1.6) 268 (3.9) 31 (2.1) 269 (3.6) 38 (2.0) 261 (2.4)

West 39 (2.5) 265 (3.0) 26 (1.4) 265 (3.0) 35 (2.6) 255 (3.0)

STAUB
ANOVA. 34 (t2) 258 (1.8) 30 (1.0) 255 (1.3) 38 (1.4) 248 (1.5)

Arians 41 (1.2) 21i2 (1.7) 25 (1.1) 280 (15) 34 (1.0) 234 (1.4)Mas 23 (1.1) 259 (1.3) 25 (0.2) 259 (14) 44 (1.0) 252 (1.2)

42 (1.5) 282 (1.0) 22 (1.1) 255 (1.9) 30 (1.4) 249 (Le)
Cdorado 38 (1.2) 272 (1.2) 29 (1.0) 269 (1.2) 33 (12) 260 (1.5)

Connecticut 4.3 (1.3) 279 (1.3) 29 (0.8) 269 (1.3) 28 (12) 258 (1.4)

Delaware 32 (1.0) 268 (1.2) 29(1.1) 267 (1.3) 39 (1.2) 251 (1.1 )

District of Columbia 24 (0.9) 237 (2.0) 27 (1.1) 235 (1.4) 49 (0.9) 225 (0.8)

Florida 31 (0.9) 261 (1.6) 30 (0.9) 258 (1.8) 39 (12) 249 (1.5)

Goarets 30(1.0) 203 (14) 28 (0.8) 281 (2.1) 35 (12) 250 (1.3)

'1411asil 38 (1.0) 255 (1.2) 21 (Oh) 256 (15) 33 (1.0) 247 i4.1)

Who 41(1.0) OS (Oa) 26 AM 271 (1.4) 20 (1.1) 200 (1.2)

43 (1.5) 258 (2.1) 22 (1.1) 280 (2.1) 25 (1.5) 250 (1.7)

.1585sne 37 (4.3) 272 (1.4) 33 (1.0) 207 (15) 30 (1.3) 201 (1.5)

Iowa 43 (1.6) 280 (1.5) 31 (1.1) 279 (1.3) 27 (1.1) 275 (1.6)

Kentucky 36 (1.0) 263 (1.3) 32 (0.8) 256 (1.8) 32 (1.1) 250 (1.4)

Louisiana 36 (1.2) 253 (1.5) 30 (1.0) 246 (1.5) 34 (1.4) 238 (1.6)

Maryland 34 (1.4) 269 (1.8) 27 (0.9) 282 (1.8) 39 (1.5) 253 (1.6)

Michigan 31 (1.3) 269 (1.6) 30 (0.9) 267 (1.4) 38 (1.2) 259 (1.5)

515nloota 38 (1.5) 279 (1.3) 30 (1.1) 277 (1.3) 34 (1.3) 272 (13)
Monism 44 (1.3) 204 (1.0) 31 (1.4) 279 (1.-41 25 (1.1) 277 (1.7)

/485rosta 42 (1.4) 279 (1.2) 33 (1.0) 270 (1.5) 25 (0.9) 272 (1.5)

flew Ilainpshire 40 (1.0) 2110 (14) 30 (1.0) 279 (1.0) 30 (1,0) 280 (1.g)

artay 41 (1.4) 270 (1.4) 28 (04) 271 (14) 31 (12) 250 (14)
New Mexico 40 (1.0) 259 (1.2) 28 (1.1) 257 (1.2) 32 (0.9) 282 (1.2)

New York 35 (1.3) 289(1.8) 32 (1.0) 281 (1.8) 34 (1.2) 254 (1.8)

North Carolina 37 (1.3) 256 (1.4) 28 (1.0) 252 (1.4) 35 (1.3) 242(12)
North Dakota 41 (1.5) 284 (1.5) 32 (1.1) 281 (1.4) 28 (1.4) 277 (1.8)

Ohio 36(1.1) 270 (1.4) 32 (1.0) 265 (1.4) 31 (1.1) 256 (1.3)

'0141010Ma 37 (1.3) 205 (1.4) 30 (1.0) 205 (1.5) 33 (1.2) 258 (1.7)
prig= 41 (1.5) 2i4 41.2) *29(04) girl (1.2) 90 (12) 270 (1.5)

94085sylvanla 34 (1.3) 02 (2.1) 29 (1.1) 200 (15) 27 (14) 259 (14)

55186* Wand 211 (1.1) 270 (1.1) 21 (M) 251 (04) 34 (1.0) 240 (0.9)

lam* 24 (1.1) 238 (1.7) 30 (OA) 2410 (1.5) 30 (12) 252 (14)

Virginia 33 (1.4) 273 (2.3) 30 (1.1) 266 (1.9) 37 (1.4) 255 (1.5)

West Virginia 38 (1.3) 262 (1.4) 30 (1.0) 255 (1.3) 34 (1.1) 250 (1.1)

Wisconsin 38 (1.4) 279 (1.8) 32 (1.1) 274 (1,4) 30 (1.3) 270 (1.7)

Wyoming 43 (1.0) 275 (0.8) 27 (0.9) 272 (1.0) 30 (1.1) 268 (1.0)

T2212102120
040i' 22 (1.0) 220 (1.7) 30 (12) 225 (14) 38 (1.2) 227 (1.3)

Wand, 23 (OA) 220 (1.4) 28 (1.2) 220 (14) 51 (12) 213 (1.0)

The standard errors of the estimated percentages and proficiencies appear in taarentheses. It can be said with 95 percent cestainiy
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 18.4 I Students' Reports on Days Absent from School During the Last Month

Three Oa Vs or Mora One or Two Days None

GRADE 9
PUBLIC SCHOOLS

Percent of
Students

Average
Proficiency

Permit of
Students

Average
Proliciency

Percent of
Students

Average
Proficiency

NATION 23 (1.1) 250 (1.9) 32 (0.9) 288 (1.5) 45 (1.1) 265 (1.8)

Northeast 21 (3.0) 256 (5.5) 37 (3.1) 271 (2.8) 43 (2.2) 275 (3.6)

Southeast 22 (1.5) 242 (3.7) 32 (1.7) 260 (2.8) 48 (1.8) 253 (3.4)

Central 23 (2.0) 252 (3.3) 30 (2.0) 271 (3.4) 47 (1.7) 289 (2.5)

West 27 (1.8) 250 (3.1) 30 (1.4) 265 (3.0) 43 (2.7) 266 (3.5)

*TAM
Albino 18 (1.0) 248 (1.9) 34 (1.0) 263 (13) 48 (13)
Artzone 28 (1.0) 262 (1.7) 54 (1.0) 282 (13) 40 (1.0) 286 (6.4)

MOMS 23 (tO) 247 (1.6) 38 (1.0) 25? (1.2) 42 (1.1) 200 (1.3)

CaliParnia 28 (1.3) 263 (1.8) 33 (1.1) 259 (1.0) 32 100 233 OM
Colorado 25 (0.9) 258 (1.4) 35 (1.0) 269 (1,3) 40 (0.9) 272 (1 1)

Connecticut 22 (0.9) 255 (2.1) 37 (1.1) 274 (1.3) 41 (1.1) 275 (1.3)

Delaware 28 (1.1) 251 (1.5) 34 (1.1) 264 (1.3) 38 (1.3) 265 (1.3)

DtstrIct of Columbia 57 (1.2) 224 (12) 30 (1.3) 234 (1.5) 33 (1.1) 236 (1.1)

Florida 27 (1.0) 245 (1.8) 33 (1.0) 258 (1.5) 41 (1.1) 261 (1.7)

Mavis 22 (1.0) 248 (14) 34 (0.9) 2.4 (1.8) 43 (1.1) 200 (14)
440640 28 (0.6) 236 (1.3) 30 (0.8) 265 (13) 44 guP gs: (419)

1datio 21 (1.0) 28? (1.3) 38 (1.0) 27$ (1.1) 43 (1.0) 27$ (1.1)

Wats 21 (0.6) 253 (2.2) 32 (1.0) 281 (2.1) 47 11.0) 264 (1.9)

Indians 23 (0-2) 255 (1.7) SS (DB) 293 0.3) 42 (1A) 272 (IA)
Iowa 20 (0.9) 289 (1.7) 35 (1.0) 277 (1.4) 45 (1.3) 283 (1.2)

Kentucky 23 (0.9) 248 (1.8) 33 (0.7) 259 (1.4) 44 (1.0) 261 (1.5)

Louisiana 27 (1.0) 239 (1.9) 35 (0.9) 247 (1.2) 39 (1.0) 249 (13)

Maryland 27 (1.0) 250 (1.8) 38 (0.9) 264 (1.6) 37 (1.1) 268 (1.7)

Michigan 25 (1.0) 252 (1.0) 35 (1.0) 267 (1.4) 41 (1.2) 270 (12)

iOnnelots 20 (0.9) 285 (14) $3 (1.0) 276 (1.3) 44 (1.0) WO (1O)

Madams 21 (0.8) 272 (2.0) 39 (12) 282 (1.0) 40 (13) 264 (1.4)

Oistraka 19 (0.7) 233 (1.8) 35 (14) 279 (1.2) 48 (1.3) NS (1.1)

Mg frOmpshire 22 (1.2) 281 (1.2) 39 (1.3) 278 (12) 39 (12) 279 (0.9)

Nov Jersey 23 (1.0) 230 (1.7) 35 (1.1) 272 (1.4) 41 (12) 274 (11.41)

New Mexico 27 (1,0) 245 (1.2) 37 (1,1) 259 (1.3) 38 (1,0) 282 (1.0)

New York 29 (1.3) 252 (2.0) 30 (1.0) 263 (1.8) 41 (1.1) 267 (1.4)

North Caro4ina 25 (0.9) 242 (1.4) 32 (0.9) 254 (1.1) 42 (1.1) 252 (1.4)

North Dakota 14 (1.0) 289 (2.9) 38 (1.2) 281 (1.3) 50 (1.2) 285 (1.2)

Ohio 22 (0.9) 253 (1.4) 35 (1.1) 265 (1.2) 42 (1.2) 269 (12)

Oklattanis 22 OA 258 (1.7) 33 (OA) 263 (1.4) 45 (12) 208 (13)

lam° i 31 (A) 264 (1.4) 36 (1,2) 275 (1.1) 33 (12) 275 (1,3)

, 404600ylvania 24 (1.0) 254 (2.1) 35 (1.1) 289 (1.8) 41 (1.1) 271 (1.5)

ithedet Kind 29 (0.9) 250 (1.0) 33 (OM 264 (1.1) 39 (1.1) 20411.1)

Taos 18 (OA) 249 (1.9) 33 (0.9) 259 (13) 49 (1.0) 281 (1.4)

Virginia 24 (0.9) 252 (1.7) 35 (0.8) 267 (2,0) 41 (1.1) 268 (1.7)

West Virginia 25 (1.0) 248 (1.6) 35 (0.9) 258 (1.0) 40 (1.2) 260 (1.2)

Wisconsin 21 (1.0) 283 (2.1) 37 (1.3) 276 (1.4) 42 (1,5) 279 (1.4)

Wyoming
liallM31.0

23 (0.8) 264 (1.3) 35 (0.8) 272 (1.0) 42 (0.9) 278 (0.8)

42.1 '',', 22 (1.2) 218 (1.3) 29 (1.2) 228 (1.6) 43 (1.1) 244(1.0)

Woln islands 22 (12) 212 (14) 29 (12) 211 (1.2) SO (15) 221 (0.9)

The standard errors of the estimated percentages and proficiencies appear in turentheses. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.

4-4 Ir
1990 NAEP TRIAL STATE ASSESSMENT PAGE 421



TABLE 18.5 Students' Reports on Days Absent from School During the Last Month
Organized by Percentage of Students Absent Three Days or More

GRADE 9
PUBLIC SCHOOLS

11Tae Days or More One or Two Days Nom

Percent of
Students

Average
Proficiency

Percant of
Students

Average
Proficiency

Recant of
Students

Average
Proficiency

STATES/TER Rrroit ICS
District of Columbia 37 (12) 224 (1.2) 30 (1.3) 234 (1.5) 33(1.1) 238(1.1)

Oregon 31 (1.1) 264 (1.4) 38 (1.2) 275 (1.1) 33 (1.2) 275 (1.3)

New York 29 (1.3) 252 (2.0) 30 (1.0) 283 (1.8) 41 (1.1) 287 (1.4)

California 28 (1.3) 246 (1.8) 33 (1.1) 259 (1.8) 39 (0.9) 263 (1.8)

GUM '23 (IA) 218 (1.3) 29 (12) 226 (1.8) 43 (1.1) 344 (1.0)

Rhode Island 23 (ON) 260 (1O) 23 (0.9) 284(1.1) 30 (1.1) 264 (1.1)

Delaware MI (1.1) 251 (1.5) 34 (1.1) 284 (1.3) 38 0.3) 285 (1.3)

Now latkcico 27 (1.0) 248 (1.2) 57 (1.1) 259 (13) 38 (1.0) 262 (1.0)

iliwyland 27 (1.0) 250 (1.5) 38 (0.9) 264 (1.8) 37 (1.1) We (1.7)

Louisiana 27 (1.0) 239 (1.9) 35 (0.9) 247 (1.2) 39 (1.0) 249 (1.5)

Florida 27 (1.0) 245 (1.6) 33 (1.0) 258 (13) 41 (1.1) 281 (1.7)

Hawaii 26 (0.8) 238 (1.3) 30 (0.8) 255 (1,5) 44 (0.9) 257 (0.9)

Arizona 26 (1.0) 252 (1.7) 34 (1.0) 262 (1.5) 40 (1.0) 264 (1,4)

North Carolina 25 (0.9) 242 (1.4) 32 (0.9) 254 (1.1) 42 (1.1) 252 (1.4)

West Virginia 25 (1.0) 242 (13) 35 (0.9) 258 (1.0) 40 (12) 200 (1.2)

WNW 25 (1.0) 25A (1.8) 35 (1.0) 267 (1A) 41 (12) 270 (1.2)

Colorado 25 (00) 256 (1.4) 35 (1.0) 289 (1.3) 40 (0.9) 272 (1.1)

Pennsylvania 24 0.0) 254 (2.1) 35 (1.1) 289 (LS) 41 (1.1) 271 ( .5)

Virginia 24 (0.9) 252 (1.7) 15 (0.8) 287 (2.0) 41 (1.1) 282 (1.7)

Wyoming 23 (0.8) 264 (1,3) 35 (0.8) 272 (1.0) 42 (0.9) 276 (0.8)

New Jersey 23 (1.0) 260 (1.7) 35 (1.1) 272 (1.4) 41 (4.2) 274 (1.1)

Kentucky 23 (0.9) 246 (1.6) 33 (0.7) 259 (1.4) 44 (1.0) 281 (1.5)

Indiana 23 (0.9) 255 (1.7) 35 (0.9) 269 (1.3) 42 (1.1) 272 (1.4)

Arkansas 23 (1.0) 247 (1.6) 36 (1.0) 257 (1.2) 42 (1.1) 260 (1.3)

New Hampshire 22 (12) 1`.51 (1.8) 39 (1.3) 278 (1.2) 39 (12) 279 (0.9)

Connecticut 22 (OM 255 (2.1) 37 (1.1) 274 (13) 41 (1.1) 276 (1.3)

Georgia 22 (1.0) 243 (1.4) 34 (0.9) 264 (1.6) 43 (1.1) WO (1.8)

Ohio 22 (0.9) 253 (1.4) 25 (1.1) 286 (12) 42 (12) 288 (1.2)

Oklahoma 22 (1.0) 258 (1.7) 33 (0.41) 263 (1.4) 45 (12) 288 (1.5)

Virgin Islands 22 (1.2) 212 (1.4) 29 (1.2) 218 (1.2) 50 (1.5) 221 (0.9)

Montana 21 (0.8) 272 (2.0) 39 (1.2) 282 (1.0) 40 (1.3) 284 (1.4)

Idaho 21 (1.0) 267 (1.3) 38 (1.0) 273 (1.1) 43 (1.0) 273 (1.1)

Wisconsin 21 (1.0) 263 (2.1) 37 (1.3) 276 (1.4) 42 (1.5) 279 (1.4)

Illinois 21 (0.8) 253 (2.2) 32 (1.0) 261 (2.1) 47 (1.0) 264 (1.9)

Minnesota 20 (0.9) 26S (14) 38 (1A) 27$ (13) 44 (1.0) 200 (1.0)

Iowa 20 (OM 289 (1.7) 35 (1.0) 277 (1.4) 45 (13) 223 (1.2)

Nebraska 19 (0.7) 205 (1.8) 25 (1.5) 279 (1.2) 48 (1.3) 215 (1.1)

Alabama 12 (1.0) 248 (1.9) 34 (1.0) 253 (1.3) 45 (1.3) 254 (1.6)

Texas 18 (0.9) 249 (1.0) 33 (0.9) 259 (1.8) 49 (1.0) 281 (1.4)

North Dakota 14 (1.0) 269 (2.9) 38 (1.2) 281 (1,3) SO (1.2) 285 (1.2)

The standard errors of the estimated percentages and proficiencies appear in parentheses. It can he raid with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample.
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TABLE 18.6 I Students' Reports on Number of Parents living at Home

Both Parents Sin.* Parent Usither Parent

GRADE II
PUBLIC SCHOOLS

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

Percent of
Students

Average
Proficiency

NATION 75 (0.9) 267 (1.4) 22 (0.9) 254 (1.8) 3 (0.3) 233 (3.9)

Northeast 78 (2.3) 273 (3.1) 20 (2.2) 259 (4.4) 2 (0.5) MI* (114)

Southeast 69 (1.9) 259 (2.5) 28 (2.1) 249 (3.1) 3 (0.6) ..e. (m..)

Central 77 (2.4) 270 (2.7) 21 (2.0) 257 (3.8; 3 (0.7) ...... (......)

West 78 (1.3) 266 (2.7) 19 (1.3) 255 (2.8) 3 (0 ', .... (",)
MAWS
Alabama 75 (1.1) 258 (1.2) 22 (t2) 364 (14) 3 (0A) 23$ (43)
Arbrons 75 (12) WA (1.2) 23 (1.1) 22I (1.5) 2 (0.3)

Arkansas 17 (17.5) NO (1.0) 19 (0.7) 246 (1.8) 3 (0.3) 240 (4.0)

California 71 (1.1) 201 (14) 20 (1.1) 213 (IA) 2 (0.3) ... r...)
Colorado 78 (1.0) 270 (1.0) 21 (0.8) 264 (1.8) 2 (0.3) ...... (.4...)

Connecticut 79 (0.8) 275 (1.0) 19 (0.7) 258 (1.7) 2 (0.21 .... (......)

Delaware 75 (0.9) 265 (0.9) 22 (1.0) 254 (1.7) 3 (0.4) 249 (5.5)

District of Columbia 47 (1.2) 237 (1.3) 45 (1.2) 230 (1.0) I (0.6) 225 (2.4)

Florida 75 (1.0) 280 (1.3) 21 (0.9) 249 (2.2) 4 (0.3) 237 (3.1)

Georgia 73 (1.0) 205 (IA) 23 (13.9) 249 (1.5) 4 (3A) 23$ (2.0)
Hawaii 73 (0.9) 206 (09) ill (0.8) 249 (IA) 4 (0.4) 229 (4.0)

Idaho $6 (0.7) 27$ An 14 (127) 209 (1.8) 2 (02) 444 e...)

Nino% 78 (1.0) 205 (1.7) 20 (1.0) 252 (2.2) 2 (OM ow roil

Indians ill (1.0) 210(1.1) 12 (1.0) 269 (IA) 2 (0.3)
Iowa 83 (0.8) 281 (1.0) 15 (0.8) 270 (1.9) 2 (0.3) .p.r. re.)

Kentucky 79 (1.0) 259 (1.1) 19 (1.0) 250 (1.8) 2 (0.3) 249 (4.3)

Louisiana 73 (1.2) 250 (1.4) 23 (1.1) 240 (1.3) 4 (0.4) 232 (3.6)

Maryland 75 (1.3) 266 (1.4) 22 (1.2) 251 (2.4) 3 (0.4) 237 (3.5)

Michigan 77 (1.1) 269 (1.0) 21 (1.0) 252 (2.2) 2 (0.3)

Minnesota 83 (tO) 279 (0.9) 1$ (0.9) 201 (1.9) 1 (0,2) 4,.. (d.)

Montana 113 (OS) 282 (CIS) 15 (0.7) 276 (1.7) 2 (0.3)

Nebraska $5 (OM 279 (0-9) 14 (0,$) 205 (2.4) 1 WA 44. rail

tier Hanciltitre a (1A) 275 (1.1) 10 (1) 209 (1.0) 1 (02) - eq.)
New Jenny 79 (1.0) 215 (1.0) 19 (1.0) 207 (1.9) 2 (0.3) wt. r....)

New Mexico 77 (1.0) 260 (0.9) 20 (1.0) 251 (1.5) 3 (0.4) 239 (3.1)

New York 76 (1.1) 267 (1.2) 21 (1.0) 252 (2.6) 3 (0.4) 237 (4.1)

North Carolina 74 (0.9) 258(1.1) 22 (0.9) 241 (13) 3 (0.4) 233 (3.6)

North Dakota 85 (12) 284 (1.0) 13 (12) 273 (2.2) 1 (0.2) Nelk (NM)

Ohio 79 (0.9) 268 (1.0) 20 (0.9) 255 (1.4) 2 (0.2) 4r4r* rdi

Cklahritia 78 (1.1) 2ei (1.3) 19 (1.0) 258 (1.9) 3 (0.4) ... (....)

*we 11 (OM 274 (1.1) 17 (0.8) 2011 (1.3) 2 (0.3)
Panneyisania SO (12) 211 (1.4) 19 (tA) 259 (2.4) 2 (9.3) ... en
Rhode Island 78 (19) 204 (0.7) 23 (0.8) 253 (1.3) 2 (0.3) ... en
Toot 77 (1.0) 202 (1.2) 19 (0.9) 252 (1.9) 2 (0.4) 237 (12)
Virginia 78 (0,9) 269 (1.7) 19 (0.9) 252 (1.8) 2 (0.3) *114 (e 4. )

West Virginia 82 (0.8) 258 (0.9) 16 (0.8) 251 (1.6) 2 (0.3) ...... (oll )

Wisconsin 81 (1.0) 278 (1.2) 18 (0.9) 264 (1.9) 1 (0.2) ...e. (.44)

Wyoming 85 (0.6) 274 (0.6) 14 (0.6) 2e7 (1.3) 1 (02) *** ("" )
$1111N111712411111

CSISM '' $i (1.0) 2311 (1.0) 15 (1.1) 229 (2.8) 4 (0.7) 44. roil

Virgin telarsis 03 (12) 220 (0.9) 30 (M) 220 (1.7) 7 (1.0) 206 (2A)

The standard errors of the estimated percentages and proficiencies sppear m parwthetes. It can be said with 95 percent certainty
that for each population of interest, the value for the whole population is within plus or minus two standard errors of the estimate
for the sample. wSample size insufficient to permit reliable estimate. There were fewer than 62 students.
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Appendix A

State Contextual Background Factors:
Summary of Students' Backgroynd Characteristics and
Co-Statistics from Sources Extt....al to NAEP

The purpose of this appendix is to facilitate access to state background factors that can be used
in interpreting the state level results contained in Part Two of this report.

TABLES A.1 through A.3 summarize state background characteristhz from the NAEP data

presented in Part Two. Results arc provided for student population distributions by

race/ethnicity, type of community. parents' highest level of education, and gender. as well as
for the number of grades that students had attended school in each participating state.

Definitions of these subgroups are provided in Appendix C.

TABLES A.4 through A.6 contain information gathered by National Center for Education

Statistics staff from sources external to NAEP. These tables contain information for the states

participating in the Trial State Assessment Program. including per capita income, gross state
product per school-age child, percent minority students. resident population per square mile,
percent students in large-city population, percent students in free lunch programs. current per-

pupil expenditure. pupil/teacher ratio, average annual teacher salary, length of school year,
length of school day. units required in mathematics, and competency test requirements.
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TABLE A.1 I Characteristks of NAEP Students by RnceXtbnicity and by *4pe of
I Contniunity

GRADE II
PUBLIC SCHOOLS

Percentage ot Students by Race/EI felicity
Percentage at Students by Nee et

Coesemity

wale alaa neaseis

Aare /
"Wale
tumor

Aumeican
mewl

Afantaged
Urbane Mow awsi 0011,

NATION
Northeast
Southeast
Central
West

'ZITO
Means
Artztvw
Manias
Caelamie
Colorado
Connecticut
Delaware
District of Columt4a
Florida
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,141111111111

lismo .

likes
moss
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Kentucky
Louisiana
Maryland
Michigan
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SWUM
t4ebr1olle

*NI 110.4,43411***
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111111111TGAINO

Cumn
%min Wends
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*4 (1.9) SC (li)
*9 4/2) $ OA
72 (1.5) 22(12)
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3 (0.4) 84 (1.0)

60 (2.0) 20 (12)
59 (12) 33.(12)
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*4 (12) 9(12)
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$S 40.0) 5 (0,1)
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40 (1.3) 2 (0.4)
60 (1.9) 17 (1.8)
62 (1.7) 30 (1.3)
91 (1.4) 1 (0.3)
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74 (12) 11 OM
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$1 taS) 12 (23)
as lap $ (05)
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. .

7 (03) 1 (OM
2 (0.) n (ut)
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5 (1.2)
3 (0.8)
5 (1.0)
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29 (12)
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9 019)
so ps)
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3 (0.9) 4 (2.2) 4 (1.8) 17 (3.3)

5 (12) 9 (0.4) 3 (0.4) 37 (23)
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The standard errors of the estimated percentages apNar in parentheses. It can be said with 95 percent certainty that for each
population of interest, tlw value for the whole popuLtion is within plus or minus two standard errors of the estimate for the
sample.
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TABLE A.2 I Characteristics of NAEP Students by Parents' Highest Level of Education and
I by Gender

GRADE 8
PUBLIC SCHOOLS

Percentage of Students by Parents Highest Level of Education
Percentage of Students by

Gender

Old Not Finish
High School

Graduated
High School

Some
Education
after High

School
°radiated

College Male Female

NATION 10 (0.8) 25 (1 2) 17 (0.9) 39 (19) 51 (1.1) 49 (1.1)
Northeast 7 (22) 23 (3.3) 15 (3.0) 49 (5.8) 50 (2.1) 50 (2.1)
Southeast 14 (2.1) 27 (1.6) 18 (1.7) 32 (3.3) 49 (2.6) 51 (2.8)
Central 7 (0.9) 33 (2.1) 19(0.9) 35 (1.8) 50 (1.4) 50 (1.4)
West 10 (1.3) 19 (2.5) 16 (1.2) 42 (4.0) 55 (2.1) 45 (2.1)

KOMI
Alabama 12 (0A) 30 (15) 18 (0.7) 34 (1.5) SO (1.0) 50 (1.0)
&Irons 9 (0.8) 22 (0.9) 20 (Oat) 37 (12) 50 (9.10) 50 (0.9)
Manus 12 (OA) 32 (0.9) 17 (OA) Si (1.1) 50 (1.1) 50 (1.1)
Calltomia 11 (0.7) 17 (05) it (0.7) 31 (15) 51 (09) 49 (0.9)
Colorado 7 (0.7) 19 (0.9) 19 (0.9) 47 (1.6) 51 (1.0) 49 (1.0)
Connecticut 5 (0.4) 23 (12) 16 (0.8) 47 (1.6) 48 (0.8) 52 (0.8)
Delaware 8 (0.8) 31 (1.0) 17 (0.8) 38 (0.9) 52 (12) 48 (12)
District of Columbia 8 (0.7) 31 (1.0) 17 (0.8) 34 (12) 47 (0.9) 53 (0.9)
Florida 9 (0.9) 26 (0.9) 18 (0.7) 37 (1.3) 51 (1.1) 49 (1.1)
Gaarstia 11 (O..) 29 (1.1) 18 (0.9) 38 (1A) Si (0.8) 49 (05)
Hawaii 5 (0.5) 27 (0.9) 15 (07) 311 (1,0) 53 (1.0) 47 (1.0)
Idaho 11 (0.5) 19 (0.7) 22 (15) 45 (15) 52 (1.2) 48 (12)
Olnola 0 (OM 25 (1.5) 19 (0.9) 29 (15) 52 (1.1) 48 (1.1)
Inetana 8 (0.7) 31 (1.1) 21 (0.9) 25 (1.4) 51 (0.9) 49 IDA
Iowa 5 (0.6) 27 (1.0) 21 (0.9) 42 (1.3) 50 (12) 50 (12)
Kentucky 16 (1.1) 32 (1.1) 18 (0.8) 26 (1.7) 51 (1.1) 49 (1.1)
Louisiana 13 (0.8) 33 (1.1) 19 (0.9) 28 (12) 50 (1.1) 50 (1.1)
Maryland 7 (0.7) 27 (1.3) 17 (0.7) 43 (1.8) 51 (0.8) 49 (0.8)
Michigan 6 (0.6) 27 (1.0) 20 (0.8) 39 (1.5) 52 (1.0) 48 (1.0)
MInnatota 4 (113) 27 (1.0) 22 (0A) 42 (12) 50 (1.0) 50 (1.0)
Montana 5 (0.7) 23 (1.3) 23 (05) 43 (1,3) 51 (14) 49 (14)
Nabfaake 4 (Q3) 27 (1.1) 20 (0.7) 49 (1.0) 52 (1.2) 48 (1.21
Noe liampst*a 0 (QS) 23 (0.1) 19 (0.9) 48 (0.9) 53 (IA) 47 (1.1)
Now MVP/ 7 (111t5) 24 (1.1) IS (15) 45 (1,5) 51 (1.0) 49(11)
New Mexico 11 (0.8) 27 (1.1) 19 (0.8) 33 (1.0) SO (1.2) 50 (12)
New York 8 (0.7) 22 (0.9) 17 (0.9) 40 (1.2) 49 (1.3) 51 .1.3)
North Carolina 11 (0.7) 32 (1.0) 17 (0.8) 33 (1.3) 51 (1.0) 49 (1.0)
North Dakota 4 (0.7) 24 (1.3) 19 (0.8) 49 (1.3) 51 (1.6) 49 (1.6)
Ohio 7 (0.7) 32 (1.1) 20 (0.8) 36 (1.7) 53 (0.9) 47 (0.9)
Oldah0ma 8 (0.8) 28 (1.3) 21 (aa) 40 (1.7) 50 (0.0) 50 (OA)

00110011 41 (0.6) 19 (05) 21 (OA) 47 (1A) 32 (0,0) 43 (0.9)
PiliVitytainia 0 (QS) . at (12) 20 (05) SS (15) Si (1.1) 49 (1.1)
'Rhoda Mond 5 (tX5) 25 CIA IS (0.41 41 (1S) 50 MR 50 (0.9)
Toatta .1 17 (1,1) 23 (1.1) 15 (0.5) 54 (1,5) 30 (1.0) . SO (1.0)
Virginia 10 (0.7) 27 (1.0) 16 (0.8) 40 (1.5) 49 (0.9) Si (0.9)
West Virginia 12 (0.9) 38 (1.3) 17 (0.8) 27 (1.5) 52 (1.1) 48 (1.1)
Wisconsin 5 (0.5) 31 (1.1) 23 (0.9) 34 (1.4) 50 (1.1) 50 (1.1)
Wyoming 5 (0.4) 23 (1.0) 23 (0.8) 43 (1.0) 51 (0.8) 49 (0.8)

TIONTIMBIO
. ,.

04111ili 10 (007) iii OM 11 .1) (12). 49 (12)
15701n 111.10a 15 (14 29 OA '''10 (OM 31 04 , (1.1) 51 (1.1)

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each
population of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the

The percentages for parents' highest level of education do not add to 100 percent because some students responded 'I
know.'
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TABLE A.4 f Population Characteristics from Non-NAEP Source

NATION

STATES
Natema
A.izona
Arkansas

617,596 $9054

13,625 67,062
15,802 84,663
12,901 67,019

Finr lea
Georgia
Hawaii
Idaho

30,0

38.0
37.8

25.3
44.3
213
223
'.44,7

ink
17,647 96,174 34.6
16,053 62,668 37.3
18,472 90,571 76.5
13,707 59,058 7.4

18,824 95,669 302
113
, 64 ,laili

.:43 i

Michigan
Minnesota
Montana
Nebraska
Nem Hampshire

403
17,444 84,710 23.6
17,657 96,216 0.1

14,078 74,620 7.3
15,446 87,818 8.6
20,267 99,027 2.0

1144°3 'XIS

69.5 13,2

80.8 0.0
30.7 24.1

48.0 0.0
4412 213
31.9 11.0

OSA 13.7
3613 4:1.0

Imo ice
227.6 152
109.2 8.7
170.9 0.0
122 0.0

206.7 22.5

. 'Ake 5.5
MIS 0.0
Sea to
aao WS

402.0 1510
162.2 11.1

54.1 5.9
5.5 0.0

20.9 0.0
120.7 0.0

1088.9 10.7
- US ,

VS
$13

Ohio
Oklahoma

Oregon
Pennsylvania
Rhode Island

,i,111111,

16,373 84,868 lOP
14,154 78,820 21.0
15,919 83,559 10.2
17,269 88,505 15.6
17,950 92,713 12.1

*twos

2714
4.1

1314a3H

124
3Th.0

1324/
Sit

OA
302
0.0
ao

264.7 7.4
47.2 11.8

28.8 0.0
267.4 13.2

940.9 16.1

BO 243
1$13 0.0
77.$ 0.0
02 &4
4.0 0.0

24

30
23
30

17
14
32
42
26
28
22
19
2$

110

40
17
18

15
18
18
8

ss
so
25
1111

18
24
18

19
17

30
17
as
17
14

Per Capita Isom 1969 - Source: U.S. Department of Commerce Bureau of Economic Analysis, Commerce News, August 1990.
Groan Stets Product per Scheel-Age obsi, 19116 - Source: Gross State Product figures: Survey of Current Business, Volume 68,
No. 5 4 IVZ1, ITS. Department of Commerce; Schoo1-4w Child figures: Current Porndation Report, Series P-25, No. 1024,
U.S. of the Census. Note: Calculated using 1985-86r....cisLs data for resident persons age 5-17 years. Percent

.986 - Source: Elementary and Secondary School Civil Rights Survey, State SUmmaries of Projected Dar, .112
=art of Education, Office of Civil Wits. Reprinted in Results in Echicatton: 1989, National Governors' Association.

Pepsine*. par Spare 198111 -Source: Table 26 in Statistical Abstract of the United States: 1990 (110th Edition),
U.S. Bureau of the Census. Permit Piabk School Snidest': I Urge City Population, 198748 - Source: Assiuning 7ype of Locale
Codas to the 1987-88 CCD Public School UltiVelse, U.S. Department of Education, National Center for Education Statistics.

Moriutted in Results in Education: 1989, National Governors' Association. Pereest Students Free Lamb, 1987 - Source:
ted from data provided by US. Department of Agriculture, Food and Nutrition Service, 1987; and Statistical Abstract of

the United States: 1987. Reprinted in Results in Education: 1989, National Governors' Association.
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TABLE A.5 School System Charnetaisties from Non-NAEP Sources

Cunint
Expenditure

Par Pupil
111174111

NATION

STATES
Nabs. no
Arizona
Arkansas

Ciliturrds
Colors's
'Cosnagioul
askraisso
COMM of ;Omni*
Florida
Georgia
Hawaii
Idaho
Illinois

SUOMI
ildWO

gantucky
Anulsiana
liarylsod
Michigan
Minnesota
Montana
Nebraska
New Hampshire
NM Annoy
'144milmiso
,t4nirYnrk
Santhearenus
Worth ttokots
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island

-Tim*
MOM,
Mot Vinglotit
Watonsio
iNyorolso

$4,243

2,718
3,744
2,989

Sil4°
4412
.4250
Off
40.132
4,092
34434

3,919
2,667
4,369
%TN
4134
*011
3,13.
8.201
4,692
4,386
4,246
3,943
4,457

0.584
3.601
7,151

, 143,8
,84519
3,998
3,093
4,789
4,989
5,329

3,1105

.4,140
3055
4,747
dosi

Percent tsT Total Wrens Opsodntres,
Raution Pei*

Toucher
Rano Fait

Instruction Swims Instructional 1988

61.7 35.0 17.41

63.7 30.5 5.8 18.7

58.5 392 2.3 18.2

61.7 33.7 4.7 15.7

582 37.8 340 221
38.1 2.1 17.8
SLS is ISA
30.0 2.4 18.4
343 &? .113

57.5 39.2 3.3 17.1

64.5 33.5 2.1 18.5

61.9 33.1 5.0 21.1

62.0 33.1 4.9 20.6

60.3 36.4 3.3 i 7.1

8243 35,5 21 17.8

59.1 38.1 2.8 15.8
.21.1 42 17.8

7.9 182
82.2 SSA 2.0 118
57.0 40.7 2.3 19.8

62.5 32.9 4.8 17.0

61.7 32.2 6.2 15.8

64.8 32.9 2.5 15.0

64.3 34.4 1.3 192
14.0 2.8 13.8

57.$ 37.3 5.2 -14.5

$1.5 3.1 144
OSA 31.0 3.9 17.5

343 4.2 15.4

58.3 38.5 3.1 17.6

68.5 27.7 3.8 1115

4114 3.5 18.4

61.4 35.3 3.3 15.9

67.2 30.2 2.8 14.6

802 35.7 39 -
OSA 32.1 24 18.1

433 48.7 8.0 15.1

821 353 1.8 15.0

032 1.8 14.8

Average Annual Teacher
Salary

OKA)
19111141111

OFT)

529,547 $29.629

25,190 25,190
28,499 28,499
21,395 21,7313

3404 35,172
WO 0.557
VMS

, VOA
"SU $14595
3010 , 1110$7
26,974 26,971
26,920 26,920
30,778 31,307
22,734 22,732
31,145 31,195

024531 29,140
AM mast
24,180 3020
22,470 goes
$305 "900
34,419 15,530
30,660 31,395
24,421 24,421

23,845 23,845
26,702 26,703
33437 32,832
234587 2404
311,854 WU
28,738 25053
22,249 2224
29,671 29,166
22,370 23,400
29,390 29,385
31,248 31,248
34,233 34,234

25,527 28,513
29,795 *OM
21,004 21,904
30,779 31,00
27,00 27,619

Coirreet Emmaus per PIA 199748 - Source: Table 155, "Current expenditure per pupa in average daily attendance in public
elementary and secoildary schools, by State: 1959-60 to 198748', Digest of Education ,Statistics, 1990. U.S. Department of
Education., National Center for Education Statistics, Common Core of Data Surveys. Note: Amounts are in current dollars.
Parent al Total Cermet Expasdkiwas, by Pmcdaa - Source: Table 152, 'Current expenditures for public elementary and
secondary education, _by function and State: 198748", Diger: of Education Statistics, 1990. U.S. Department of Education,
National Center for Education Statistics, Common Core of Data Surveys. Note: Excludes expenditures for State education
agencies. N-Teacber Rada, FaN 19911 Source: Table 60, leachers, enrollment, and pupil-teader ratios in public elementary
and secondary schools, by State: Fall 1988', Digest of Education Statistics, 1990, U.S. Department of Education, National Center
for Education Statistics, Common Core of Dais Surveys. 1U.S. total includes imputation for nonreporting State. Note: Teachers
reported in full-time equivalents. Marne kraal Tauber Salary (NEA) - Source: Estimates of Sc ool Statistics, 1988-89,
National Education Association; and Table 72, 'Estimated average annual salary of teachers in public elementary and secondary
schools, by State: 1969-70 to 198849', Digest of Education Stat&tics, 1990, U.S. Department of Education, National Center for
Education Statistics. Away Amisal Teenier Salary (AFT) - Source: Survey and Ana6,sis of Salary Trends, 1989, American
Federation of Teacherr, and-Table 73, 'Minimum and average teacher salaries, by State: 198849', Digest of Education Statistics,
1990, U.S. Department of Education, National Center for Education Statistics. Note: Data in this table reflect results of surveys
conducted by the American Federation of Teachers. Because of differing eurvey and estimation methods, these data are not entirely
comparable with figures appearing in other columns and tables.
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Appendix B

State-Level Participation Rates

This appendix presents detailed information about the sample participation rates for each state

participating in the 1990 Trial State Assessment Program. TABLES B.1 through B.5 contain

the results for school participation rates, student participation rates, rates for excluded students,

rates for absent IEF and LEP students, and questionnaire response rates. The guidelines for

school and student sample participation and an explanation of the derivation of weighted rates

are discussed following the tables. Although virtually all states met or exceeded all four

guidelines, the exceptions have been noted on TABLES B.1 and B.2.

Appendix C contains a brief summary of the sampling procedures for the trial state

assessments. For more detailed information about state-level sampling procedures., see the

Technical Report for the 1990 Trial State Assessment.
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P
articipation

R
ates

(continued)

G
R

A
D

E

II

PU
B

L
IC

SC
H

O
O

L
S

W
eber

Schools

in

O
riginal

San**

that

Participated

N
um

ber

Substitute

chools

Provided

N
um

ber

Substitute

Schools

that

Participated

T
otal

N
um

ber

Schools

that

Participated

N
A

T
IO

N

117

3 120

N
ortheast

17 2 19

Southeast

35 4 35

C
entral

2 28

W
est

39 1 40

9114111

A
labam

a

57 13 11 se

A
rizona

102

0 0 102

.A
rtarnas

107

0 107

C
iiilibm

le

0 0 98

C
olorado

105

0 105

C
onnecticut

103

0 0 103

D
elaw

are

30 0 30

D
istrict

of C
olum

bia

38 0 36

Florida

101

0 0 101

O
nnia

108

0 108

H
aim

0 52

101

4 101

'ends

42 21 101

W
im

p

92 98

low
s

92 9 92

K
entucky

104

0 104

L
ouisiana

99 0 a 99

M
aryland

105

0 105

M
ichigan

90 8 98

A
N

IN
N

ISO
IS

5 3 97

M
O

O
*010

100

4 0 400

!W
allas

04 10 103

,N
0

O
ttim

pahlra

94 4 4 98

1410",41440Y

2 1 107

N
ew

M
exico

108

0 0 108

N
ew

Y
ork

21 0 91

N
orth

C
W

O
lina

108

0 108

N
orth

D
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98 8 8 106

O
hio

pa 4 2 101

es 28 23 106

100

0 ice

4 os2 2 51
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'92 10 101

W
ginis

104

0 104

W
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V
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101

0 101

W
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108

0 106

W
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ing

89 0 0 69

0 0

0
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in shipping
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Postal

Service,
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included
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of participating

schools,

both
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and

after

substitution.

H
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w
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results,
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in the sam
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as a nonparticipating
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because
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responses
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ere

available
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analysis

andreporting.
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schools
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w
ill

be
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including
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N
ote:W

eighted

percentages

for
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nation
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are
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TABLE B.2 I Student Participation Rates

GRADE
PUBLIC SCHOOLS

NATION 90 11,871 - -
Northeast 191 1,922 - -
Southeast 91 3,163 - -
Central 91 2,491 - -
West ee 4,295 - -

'TAM
Mew* 95 20938 99 198

Ancona 03 2.045 1.1 am
Mamas 05 3,104 127 113

Miami* $e 2$23 83 iss
Colorado 94 3,074 103 192

Connecticut 95 3,0135 58 115

Delaware 93 2,455 83 183

Ostrict of Columbia 88 2,758 72 237

Florida 92 3,035 148 209

Georgia 94 3.115 128 254

HowaN ea 3.933 82 120

*dal* es 2,061 90 123

111111019 06 3.021 818 103

Indians 95 2,910 81 143

Iowa 96 2,714 40 73

Kentucky 95 3,068 88 179

Louisiana 94 2,949 108 204

Maryland 94 3,151 82 115

Michigan 95 64

IGMONOta 95 2,857 50 105

Mantana OS 2.084 10 99

theream 95 2,788 58 93

Haw Hampshire 95 2,670 52 so

Saw Army 94 3.149 83 113

New Mexico 94 3,091 122 238

New York 93 2,704 56 98

North Carolina 95 3,150 97 42

North Dakota 98 2,672 55 68

Ohio 95 3,030 90 138

Okla MIMI' eo 3,007 107 164

Owe ea 3.073 110 188

Penreyitenial a 2.849 51 17

Rhoda island 03 3.132 91 178

Texas 90 2,000 140 198

Virginia 94 3,120 85 195

West Virginia 94 3,008 77 152

Wisconsin 94 3,101 52 92

Wyoming 96 2,973 83 126

1118111011118

Gum* 1 OS 1,810 IQ 58

WVIII Wanes I 1,40 1 16

1The weighted student response rate within participating schools was below 85 percent_ Oklahoma, however, was the only state
that required signed parental permission forms on a statewide basis. See explanafions following thr tables of the notations and the
guidelines about sample representativeness and for the derivation of weighted participation rates. `For six students, the assessment
was conducted, but the materials were destroyed in shipping Via the U.S. Postal Service. Therefore, these students were treated in
the tame manner as absent rtudents because no student responses were available for analysis and reporting. (-) Because student
sampling for the nation writs within several days of the assessment, there was no supplemental sample and the number
of students withdrawn was ries ble. Note: Weighted percentages for she nation and region are based on stuants sampled for all
subject areas assessed in 1990 .vWhv, science, arid rnathemaucs). However, based on the national sampling design, the rates
shown also are the best estimates for the mathematics assessment.

;
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TABLE B.3 I Weighted Percentages of Students Excluded (IEP and LEP) from Original
I Sample

GRADE
PUBLIC SCROOLS

NATIO*
Northeast
Southeast
Central
West

MM
IMAM
Alabama

Manias
'Coilkenia
Colorado
Connecticut
Delaware
District of Columbia
Florida

11791Pergla

MVO
Nee
Weds
Maine
lows
Kentucky
Uxislana
Maryland
Michigan
Manseete
Montane
Nebraska
tier Haingetlirs
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Mem=
CiripOR
Pinney Wants
Sibees.kiand
Tame
Virginia
West Virginia
Wisconsin
Wyomi ng

799111TOIRS

manse

Teti
Percentage

Students
Identified IEP

and LEP

Total
Percentage
Students
lExcluded

a
a 4

4
9

lo

10
13 5
12
ID
10 5
12 7

10 5
7

12 7

7
5

10

10 4
a 5
7 5

11 5

9 5
9
7 2

9 $
12 5
13
10 7

12 7

9 3

a 3

a a
9

11 0
as
14 7
10 a
10 a

5
9

Percentage
Students

Identified IEP

a
a

a

10
7

19

7
9

10

9
5

7
7

io
a
6

10
a

7

12

10

a
a
4

10
12

10

Percentage
Students

Excluded 1EP

Percentage
Students

Identified LEP

2
4
4 0

2

4 4

a.
4
4

a
4

5
5

4
2

4
5
4
4
4
$
2

9
a
5
3
3
a

4
4

0

9

2
1

3

s

2
2
4
0

0

4

2
0

1

Percentage
Students

Excanted LEP

1

0
0
2

2

0
2
0.

1

2

1

0
1

0
0
0

0
0
0
0
0
2
1

2

0
0

0

2

2
0

IRP = Individual Education Plan and LEP Limited English Proficiency. To be excluded, a student was supposed to be 1EP or
LEP and judRed incapable of partpating in the assessment. A student reported as both IEP and LEP is counted once in the
overalrrate (first column), once in the &era excluded rate (second column). _and separately in the remaining columns. Note:
Weighted percentages for the nation and region are based on students sampled for all subject areas assessed in 1990 (reading,
science, 114141 mathematics). However, based on the national sampling design, the rates shown also are the best estimates for the
mathematics assessment.
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GUIDELINES FOR SAMPLE PARTICIPATION AND EXPLANATION
OF DERIVATION OF WEIGHTED PARTICIPATION

State representatives, the National Assessment Governing Board, and several committees of

external advisers to NAEP and NCES discussed the procedures for reporting the NAEP Trial

State Assessment results. Because sample participation rates across the states had to be

uniformly high to permit fair and valid comparisons, NCES established guidelines for levels of

school and student participation in the Trial State Assessment Program. If any state's

participation levels fell below the guidelines, a notation was made on TABLES B.1 and B.2.

However, virtually every state met or exceeded the four guidelines, which were based on

the standards for sample surveys set forth in the U.S. Department of Education's Standards and
Policies (1987). In brief, they cover levels of school and student participation, both overall and

for particular population sui,groups.

GUIDELINES FOR USE IN REPORTING TRIAL STATE ASSESSMENT
SCHOOL AND STUDENT PARTICIPATION RATES

The foPowing guidelines concerning school and student participation rates in the Trial State

Assessment Program were established to address four significant ways in which nonresponse

bias could be introduced into the state sample estimates. Nonresponse bias can occur if data
are not obtained from portions of the state population to the extent that overall sample

redresentativeness could be affected.

1. Either the weighted participation rate for the initial sample of schools was 85
percent or above or the weighted school participation rate after substitution was 90
percent or above.

All states participating in the 1990 Trial State Assessment hat: school participation rates that

exceeded eithe.- the first or second part of the guideline, or both parts. For states that did not

use substitute schools, the participation rates were based on participating schools from the

olginal sample. In these situations, the NCES standards specify weighted school participation

rates of 85 percent or better to guard against potential bias due to school nonresponse. The

first part of the guideline, which refers to the weighted school participation rate for the initial

-_ample of schools, is in direct accordance with NCES standards.

To help ensure adequate sample representation for each state participating in the 1990 Trial

State Assessment Piagram, NAEP provided substitutes for nonparticipating schools. When

possible, a substitute school was provided for each initially selected school that declined

participation before November 10, 1989. For states that did use substitute schools, the

PAGE 444
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assessment results art based on all participating schools from both the original sample and the

list of substitutes.
The NCES standards do not explicitly address tht: use of substitute schools to replace

initially selected schools that decided not to participate in the assessment. However,

considerable technical consideration was given to this issue. Even though the characteristics of

the substitute schools were matched as closely as possible to the characteristics of the initially

selected schools, substitution does not entirely eliminate bias due to the nonparticipation of

initially selected schools. Thus, for the weighted school participation rates including substitute

schools, the guideline was set at 90 percent. However, to evaluate the potential for bias due to

nonparticipation in state's where substitute schools were used, the participation rates both with

and without substitutes were considered.

2. The nonparticipating schools did not include a group of schools with similar
characteristics, which together accounted for more than 5 percent of the state's
total eighth-grade population in public schools. The types of schools from which a
state needed minimum participation levels of student representation were
determined by urbanicity, minority enrollment, and median family income.

The NCES standards also specify that attention should be given to the representativeness of

the sample coverage. Thus, if some important segment of the state's population is not

adequately represented, it is of concern, regardless of the overall participation rate. Virtually

all states met this guideline, which is based on the NCES standard for stratum-specific school

nonresponse rates..

A notation that the nonparticipating schools did include such a group of schools addrefses

the fact that, if nonparticipating schools arc concentrated within a particular class of schools,

the potential for substantial bias remains, even if the overall level of school participation

appears to be satisfactory. Nonresponse adjustment strata have been formed within each state,

and the schools within each stratum are similar with respect to minority enrollment, urbanicity.

and/or median household income, as appropriate for each state. If more than 5 percent

(weighted) of the sampled schools are nonparticipants from a single adjustment stratum, then

the potential for nonresponse bias may be too great.

3. The weighted student response rate within participating schools was 85 percent or
above.

This guideline follows thc NCES standard of 85 percent for overall student participation

rates. The weighted student participation rate is based on all eligible students from initially

selected Or substitute schools who participated in the assessment in either an initial session or a

make-up session. If the rate fell below 85 ivrcent, then the potential for bias due to students'

nonresponse may be to great and a notation ).tas been made. Again, however, virtually all states

that participated in the 1990 Trial State Assessment Program met this guideline.
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4. The nonresponding students within participating schools did not include a group of
students with similar characteristics, who together accounted for more than 5
percent of the state's assessable public-school population. Student groups from
which a state needed minimum levels of participation were determined by age of
respondent and type of assessment session (unmonitored or monitored), as well as
school urbanicity, minority enrollment, and median family income.

All states met this guideline, which is based on the NCES standard for stratum-specific

student nonresponse rates. However, a notation to the contrary addresses the fact that, if

nonparticipating students are concentrated within a particular class of students, the potential for

substantial bias remains, even if the overall student participation level appears to be

satisfactory. Student nonresponse adjustment s'rata have been formed using the school-level

nonresponse adjustment strata, together with the student's age and the nature of the assessment

session (unmonitored or monitored). If more than 5 percent (weighted) of the invited students

who do not participate in the assessment are from a sinlle stratum, then the potential for

nonresponse bias may be too great.

DERIVATION OF WEIGHTED PARTICIPATION RATES

Weighted School Participation Rates. The weighted school participation rates within each

state give the percentages of eighth-grade students in public schools who arc represented by the

schools participating in the assessment, prior to statistical adjustments for school nonresponse.

Two weighted school participation rates are computed for each state. The first rate is based

only on participating schools that were initially selected for the assessment, while the second

rate includes schools selected as substitutes for nonparticipating schools. The numerator in the

before-substitution rate is the sum of the number of students represented by each initially

selected school that participated in the assessment. The numerator in the after-substitution rate

is the sum of the number of students represented by each of the initially selected participating

schools and each of thc participating substitute schools. Th. denominator of both rates is the

sum of the number of students represented by each of the initially selected schools (both

participating and nonparticipating) an estimate of the total number of eighth-grade students in

the state's public schools.

In general, different schools in the sample can represent different numbers of students in the

state population. The number of students represented by an initially selected school (the school

weight) is the eighth-grade enrollment of the school divided by the probability that the school

was included in the sample. The number of students represented by a substitute school is the

number of students represented by the replaced nonparticipating school. A school with a

selection probability of less than 1 represents more students in the population than its

enrollment, while a school with a selection probability of 1.0 represents only the students

attending that school. Thus, a selected school with an eighth-grade enrollment of 150 and a

selection probability of 0.2 represents 750 students from that state, while a school with an

enrollment of 1,000 and a selection probability of 1.0 ret -sents only the 1,000 students

attending that school.
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Because each school represents different numbers of students in the population, the

weighted school participation rates differ somewhat from the simple unweighted rates. (The

unweighted rates are calculated from the initial raw counts by dividing the number of

participating schools by the number of schools in the sample.) The difference between the

weighted and the unweighted rates is potentially largest in smaller states where all schools with

eighth-grade students were included in the sample. In those states, each school represents only

its own students. Therefore, the nonpatticipation of a large school reduces the weighted school

participation rate by a greater amount than does the nonparticipation of a small school.

The nonparticipation of larger schools also has greater impact than that of smaller schools

on reducing weighted school participation rates in larger states where less than all of the

schools were included in the sample. However, since the number of students represented by

each school is more nearly constant in larger states, the difference between the impact of

nonparticipation by either large or small schools is less marked than in states where all schools

were selected.
In general, the larger the state is., the less the difference between the weighted and

unweighted school participation rates. However, even in the smaller states, the differences tend

to be small -- typically within one percentage point. Furthermore, in the 1990 Trial State

Assessment, whenever the difference exceeded one percentage point, it was always because the

weighted participation rate exceeded the unweighted rate.

Weighted Student Participation Rate. The weighted student participation rate shows the

percentage of the eligible student population within the state that is represented by the students

who participated in the assessment (in either an initial session or a makeup session), after

accounting for school nonparticipation. The eligible student population within a state con.sists

of all public-school students who wen in the eighth grade and who, if selected, would not have

been excluded from the assessment. 1 he numerator of this rate is the sum, across all assessed

students, of the number of students represented by each assessed student. The denominator is

the sum of the number of students represented by each selected student who was invited and

eligible to participate (i.e., not excluded), including students who did not participate. In other

words, the denominator is an estimate of the tow' number of assessable students in the state.

The number of students represented by a single selected student (the studelit weight) is 1.0

divided by the probability that the student was selected for assessment, with adjustments to

account for nonparticipation of schools. In genera', each sampled student within a state

represents approximately the same number of students from that state's population.

Consequently, there is little difference between the weighted and the unweighted student

participation rate.

469
295-027 0 - 91 - 16 : 01.3
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WEIGHTED PERCENTAGES OF EXCLUDED STUDENTS

Weighted Percentage of Excluded Students. The weighted percentage of excluded students

estimates the percentage of the eighth-grade population in the state's public schools that is

represented by the students who were excluded from the assessment, after accounting for school

nonparticipation. The numerator is the sum, across all excluded students, of the number of

students represented by each excluded student. The denominator is the sum of the number of

students represented by each of the students who was sampled and had wit withdrawn from the

state's schools.

Weighted Percentage of Individualized Education Plan (IEP) Students. The weighted

percentage of IEP students estimates the percentage of the eighth-grade population in the state's

public schools that is represented by students who weir classified as IEP, after accounting for

school nonparticipation. The numerator is the sum, across all students classified as IEP, of the

number of students represented by each IEP student. The denominator is the sum of the

number of students represented by each of the students who was sampled and had not

withdrawn from the state's schools.

Weighted Percentage of Excluded IEP Students. The weighted percentage of IEP students

who were excluded estimates the percentage of students in the state represented by those IEP

students who were excluded from thc assessment, after accounting for school nonparticipation.

The numerator is the sum, across all students classified as IEP and excluded from the

assessment, of the number of students represented by each excluded IEP student. The

denominator is the sum of the number of students represented by each of the students who was

sampled and had not withdrawn from the state's schools.

Weighted Percentage of Limited English Proficiency (LEP) Students. The weighted

percentage of LEP students estimates the percentage of the eighth-grade population in the

state's public schools that is represented by the students who were classified as LEP, after

accounting for school nonparticipation. The numerator is the sum, across all students classified

as LEP, of the number of students represented by each LEP student. The denominator is the

sum of the number of students represented by each of the students who was sampled and had

not withdrawn form the state's schools.

Weighted Percentage of Excluded LEP Students. The weighted percentage of LEP students

who were excluded estimates the percentage of students in the state that is represented by LEP

students who were t xcluded from the assessment, after accounting for school nonparticipation.

The numerator is the sum, across all students classified as LEP and excluded from the

assessment, of the number of students represented by each excluded LEP student. The

denominator is the sum of the number of students represented by each of the students who was

sampled and had not withdrawn from the state's schools.
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Appendix C

Overview of Procedures Used in the 1990 Mathematics
Assessment

This appendix provides further information about the methods and procedures used in NAEP's

1990 mathematics assessment. The forthcoming NAEP 1990 Technical Report and the

Technical Report for the 1990 Trial State Assessment provide more extensive information about

procedures.

NAEP'S 1990 MATHEMATICS ASSESSMENT

As described in the report, the objectives for the assessment were developed through a

consensus process managed by the Council of Chief State School Officers, and the items were

developed through a similar process managed by Educational Testing Service. The

development of the 1990 mathematics assessment, including the Trial State Assessment

Program, benefitted from the involvement of hundreds of representatives from state education

agencies who attended numerous NETWORK meetings; served on committees; reviewed the

framework, objectives, and questions; and in general, provided important suggestions on 311

aspects of the program.

The framework underlying the assessment is a five-by-three matrix specifying five content

areas -- numbers and operations; measurement; geometry; data analysis, statistics, and

probability; and algebra and functions -- and three process or ability areas. These include

conceptual understanding, procedtmual knowledge, and problem solving (for brief descriptions,

see Charter Three).' TABLES A.1 and A.2 show the approximate percentage distribution of

questions by content arca, mathematical ability, and grade.

'Mathematics Objectives, 1990 Assessment (Princeton, NJ: National Assessment of Educational Progress, Educational
Testing Service, 1988).
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TABLE C.1 Percentage Distribution of Questions
by Grade and Content Area

TABLE CI Percentage Distribution of Questions
by Grade and Mathematical Ability

Mathematical Malty Grade 4 Grade S Grade 12

Conceptual Understanding 40 40 40

Knowledge 30 30 30/Procedural

Problem Solving 30 30 30

The 1990 mathematics assessment contained 143 questions at grade 4, with 41 of them

requiring students to construct their responses. At grade 8, there were 191 questions, and 42 of

them were open-ended. Similarly, twelfth graders were administered a total of 203 questions,

of which 47 required constructed responses.

THE ASSESSMENT DESIGN

Each student received a booklet containing a set of general background questions, a set of

subject-specific background questions, and three 15-minute segments or blocks of cognitive

items. At each grade level, the mathematics assessment included 10 different blocks of

multiple-choice and constructed-response content questions, Students received different blocks

of cognitive items in their booklets according to a careful plan. The 1990 assessment was

based on an adaptation of matrix sampling called balanced incomplete block (BIB) spiralinga

design that enables broad coverage of mathematics content while minimizing the burden for any

one student. The balanced incomplete block part of the design assigns blocks of items to

booklets and each pair of blocks appears together in at least one booklet. The spiraling part of

the method cycles the booklets for administration, so that typically only a few students in any

assessment session receive the sante booklet.
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Seven of the 10 blocks at each grade were assembled in accordance with this design,

whemby the seven blocks were presented in seven booklets. Each block appeared in exactly

three booklets, and each block appeared with every other block in at least one booklet.

Students were given calculators to use with two of the seven blocks and trained in their use

prior to the assessment session. At the fourth grade, students weze provided with four-function

calculators and at grades 8 and 12, they were provided with scientific calculators. For another

one of the seven blocks, fourth-grade students were provided with a ruler, and eighth-and

twelfth-grade students with a protractor/ruler.

The eighth-grade trial state assessments used the same seven grade 8 booklets as the

national assessment, including the two blocks requiring scientific calculators and thc one

requiring a prouactonkuler. The seven blocks included 137 questions, of which 35 required

constructed responses.

To provide additional information about national performance, the three remaining blocks at

each grade were designed as part of a special study using a paced-audiotape format to measure

students' estimation and problem-solving skills. This format provided for both an oral and

written presentation of the questions. Through pilot testing, NAEP determined that, without

sfsme method of pacing, students tend to "work out" actual answers rather than to estimate their

solutions, even when the directions call for estimation. The paced-audiotape format was also

intended to facilitate problem solving in more complex situations, where students might have

difficulty reading the information provided or might spend too little or too much time on

particular questions. The three blocks accompanied by the audiotape were assembled into one

booklet at each grade.
At each grade, eaci-i tvoklet included two student background questionnaires. The first,

consisting of general background questions, included questions about race/ethnicity, mother's

and father's level 3f education, reading materials in the home, homework, attendance, academic

expectations, and which parents live at home. The second, consisting of mathematics

background questions, included questions about instructional activities, courses taken, uss of

specialized resources such as calculators in mathematics class, and views on the utility and

value of the subject matter. Students were given five minutes to complete each questionnaire,

with the exception of the fourth graders, who were given longer because the items in the

general questionnaire were read aloud for them.

SCHOOL AND TEACHER QUESTIONNAIRES

As part of the 1990 mathematics assessmem, including the Trial State Assessment Program,

questionnaires were given to the mathematics teachers of the fourth- and eighth-gra& students

participating in the assessment and to the principal or other administrator in each participating

school. An expert panel developed guidelines for the school and teacher questionnaires

focusing on six educational areas: curriculum, instructional practices, teacher qualifications,
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educational standards and reform, school conditions, and conditions outside of school that

facilitate learning and instruction." Similar to the development of the materials given to

students, the policy guidelines and the teacher and school questionnaires were prepared through

an iterative process that involved extensive development, field testing, and review by external

advisory groups. The questionnaire for eighth-grade mathematics teachers consisted of two

parts. The first requested information about the teacher, such as race/ethnicity and gender as

well as academic degrees held, teaching certification, training in mathematics, and ability to get

instructional resources. In the second part, teachers were asked to provide information on each

class they taught that included one or more students who participated in the assessment. The

information included, among other things, the amount of time spent on mathematics instruction

and homework, the extent to which textbooks or worksheets were used, the instructional

emphasis placed on different mathematical topics, and the use of various instructional

approaches. Because the sampling for the questionnakes was based on participating students,

the responses to the mathematics teacher questionnaire do not necessarily represent all fourth-

or eighth-grade mathematics teachers in the nation, or all eighth-grade mathematics teachers in

a state or territory. Rather, they represent teachers of the representative sample of students

assessed.

The extensive school questionnaire completed by principals or other administrators in the

participating schools contained questions about the individuals completing the questionnaire,

school policies, course offerings, and special priority areas and resources, among other topics.

It is important to note that in this report, as in all NAEP reports, the student is always the

unit of analysis, even when information from the teach2t or school questionnaire is being

reported. Using the student as the unit of analysis makes it possible to describe the instruction

received by representative samples of students. Although this approach may provide a different

perspective from that obtained by simply collecting information from teachers or schools, it is

consistent with NAEP's goal of providing information about the educational context and

performance of students.

NATIONAL SAMPLING

Sampling and data collection activities for the 1990 NAEP assessment were conducted by

Westat, Inc. As with all NAEP national assessments, the results for the national samples were

based on a stratified, three-stage sampling plan. The first stage included defining geographic

primary sampling units (PSUs), which Sire typically groups of contiguous counties, but

sometimes a single county; classifying the PSUs into strata defined by region and community

type; and randomly s_lecting PSUs. For each grade, the second stage included listing,

classifying, and randomly selecting schools, both public and private, within each PSU selected

at the first stage. The third stage involved randomly selecting students within a school for

participation. Some students that were selected (fewer than 6 percent) were excluded because

"National Assessment of Educational Progress, 1990 Policy Information Fram.nvork (Princeton. NI: Natioual
Assessment of Educational Progress, Educational Testing Service, 1989).
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of limited English proficiency or severe disability. In 1984, NAEP began collecting descriptive

information on these excluded students in order to describe this group more fully. Further

information about excluded students will be available in the NAEP 1990 Technical Report.

The sample at each grade consisted of two equivalent half samples. The assessment was

administered to the first half sample in the January to mid-March time frame, while it was

administered to the second half sample in the mid-March to mid-May time frame.

TABLE C.3 presents the students and school sample sizes and the cooperation and response

rates that provide the basis for part one of this report.

TABLE C.3 Student and School Sample Sizes, 1990

Grade

Number of
Participating

Schools
Percent ot Schools

Participating
Number of

Students
Percent ot Student

Compktioa

4 527 883 8902 92.9

8 406 86.7 8888 89.1

12 304 81.3 8,862 81,3

Total 1,237 26,472

Although sampled schools that refused to participate were occasionally replaced, school

cooperation rates were computed based on the schools originally selected for participation in

the assessments. The rates, which are based on schools sampled for all subjects assessed in

1990 (reading, science, and mathematics), are also the best estimates for the mathematics

asse.isment. The student completion rates represent the percentage of students assessed of those

invited to be assessed in mathematics, including in follow-up sessions, when necesw.. 'he

BIB-spiraled portion of the assessment (seven blocks, seven booklets) was administered to

6,467 students at grade 4; 6,473 students at grade 8; and 6,311 students at grade 12. Of the

participating schools, 790 were public schools, and ,11,7 were Catholic and other private schools.

TRIAL STATE ASSESSMENT SAMPLING

For the 40 jurisdictions participating in the 1990 Trial State Assessment Program the basic

design was to select a sample of 100 schools from each state, with a sample of 30 students

drawn from each school. In states with fewer than 100 schools, all schools were included in

the sample with certainty, with the exception of Wyoming, where only a sample of the state's

smaller schools was drawn, the larger ones being included with certainty.

In states where a sample of schools was drawn, schools were stratified using a number of

characteristics. Of the three variable types utilized in stratification, the first was urbanicity.

Percentage enrollment of Black and Hispanic students was utilized when appropriate within
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urbanicity strata. Within these strata, schools were sorted using median household income.

Special procedures were used for small schools and for identifying and including new schools

in the sampling frame for each jurisdiction. To minimize the potential for nonresponse bias,

substitutes for nonparticipating schools were selected on a one-by-one basis to be similar to the

original school in terms of urbanicity, minority enrollment, median household income, and total

eighth-grade enrollment.

A systematic equal probability sample of the desired number of students (usually 30, but

sometimes more) was drawn from each school, yielding a sample size in excess of 2,500

students for each participating state and territory. The state assessments were conducted during

February.

Full information about school and student participation rates for each state (including the

District of Columbia) and territory is contained in Appendix B. Appendix B also contains

comparable information for the national and rtgional subsamples used at grade 8 in Part Two

of this report as a basis for comparison to states and territories. More specifically, the eighth-

grade results in Part Two are based on students attending public schools (not private schools)

who were assessed in the first national half sample (January to mid-March)

Though this procedure reduced the data available for the national comparison by more than

half, it provides a more precise basis for comparison in terms of both the target sample of

students and the time of year of the assessment. In 1992, NAEP plans to ameliorate the

situation considerably by conducting the full national assessment during January to March. For

1992, the state-to-national comparisons will be based on the full national assessment sample,

excluding only those students attending private schools.

DATA COLLECTION

Data collection for the 199) assessment was conducted by a trained field staff. For the national

assessment, this was accomplished by Westat staff. However, as part of the legislative

requirements of the Trial State A.sessment Program, the state assessments were conducted by

personnel from each of the paijcipating states. NAEP's responsibilities included selecting the

sample of schools and students for each participating state, developing the administration

procedures and manuals, training the personnel who would conduct the assessments, and

conducting an extensive quality assurance program.

Each participating state and territory was asked to appoint a State Coordinator to be the

liaison between NAEP and participating schools. The State Coordinator was asked to gain

cooperation of the selected schools, assist in scheduling, provide information necessary for

sampling, and notify personnel about training. At the local school level, the administrators,

usually school or district staff, were responsible for attending training, identifying excluded

students, distributing school and teacher questionnaires, notifying sampled students and their

teachers, administering the assessment session, completing the necessary paperwork, and

preparing the materials for shipment.

Westat staff trained assessment administrators within the states in six-hour sessions that

included a videotape and practice exercises to provide uniformity in procedures. In all, 356
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such training sessions were held, on average nine pee state, with 3,463 local administrators

trained.
To provide quality control across states, a randomly selected 50 percent of the state

assessment sessions were monitored by Westat staff. The identity of the schools to be

monitored was not revealed to state, district, or school personnel until shortly before the

assessment was to commence. The analysis of the results for the unmonitored schools as

compared to the monitored schools yielded no systematic differences that would suggest

different procedures were used. See the Technical Report for the 1990 Trial State Assessment

for details and results of this analysis.

SCORING

Materials from the 1990 assessment, including the Trial State Assessment, were shipped to

National Computer Systems in Iowa City for processing. Receipt and quality control were

managed through a sophisticated bar-coding and tracking system. After all appropriate

materials were received from a school, they were forwarded to the professional scoring area,

where the responses to the open-ended items were evaluated by trained staff using guidelines

prepared by NAEP. Each open-ended question had a unique scoring guide that defined the

criteria to be used in evaluating students' responses. For national mathematics assessment and

the Trial State Assessment Program approximately 2.5 million students responses were scored,

including a 20 percent reliability sample. The overall percentage of agreement between rcaders

for both the national and Trial State Assessment reliability samples was 97 percent.

Subsequent to the professional scoring, the booklets were scanned, and all information was

transcribed to the NAEP database at ETS. Each processing activity was conducted with

rigorous quality control.

DATA ANALYSIS AND IRT SCALING

After the assessment information had been compiled in the database, the data were weighted

according to the populatin structure. The weighting for the national and state samples

reflected the probability of selection for each student as a result of the sampling design,

adjusted for nonresponse. Through poststratification, the weighting assured that the

representation of certain subpopulations corresponded to figures from the U.S. Census and the

Current Population Survey.°
Analyses were then conducted to determine the percentages of students who gave various

responses to each cognitive and background question. Item response theory (IRT) was used to

estimate average proficiency for the nation, various subgroups of interest within the nation, and

for the states and territories.

IRT models the probability of answering an item correctly as a mathematical function of

'For additional information about the use of weighting procedures in NAEP, see Eugene G. Johnson,
"Considerations and Techniques for the Analysis of NAEP Data" in Journal of Educational Statistics (December 1989).
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proficiency or skill. The main purpose of IRT analysis is to provide a common scale on which

performance can be compared across groups, such as those defined by grades, and subgroups,

such as those defined by race/ethnicity or gender. Because of the BIB spiraling design used by

NAEP, students do not receive enough questions about a specific topic to provide reliable

information about individual performance. Traditional test scores for individual students, even

those based on IRT, would lead to misleading estimates of population characteristics, such as

subgroup means and percentages of students at or above a certain proficiency level. Instead,

NAEP constructs sets of plausible values designed to represent the distribution of proficiency in

the population. A plausible value for an individual is not a scale score for that individual but

may be regarded as a representative value from the distribution of potertial scale scores for all

students in the population with similar characteristics and identical patterns of item response.

Statistics describing performance on the NAEP proficiency scale are based on these plausible

values. They estimate values that would have been obtained had individual proficiencies been

observed -- that is, had each student responded to a sufficient number of cognitive items so that

proficiency could be precisely estimated.°

For the 1990 mathematics assessment, NAEP first created five IRT proficiency scales

ranging from 0 to 500 for each of the five content areas specified in the framework -- and an

overall mathematics proficiency scale based on a composite of the content area scales weighted

to reflect the distributions shown previously in TABLES A.1 and A.2. Finally, an estimation

scale for national performance was created based on the estimation questions in the special

paced-tape study.

As described earlier, the NAEP proficiency scales make it possible to examine relationships

between students' performance and a variety of background factors measured by NAEP. The

fact that a relationship exists between achievment and another variable, however, does not

reveal the underlying cause of the relationship, which may be influenced by a number of other
variables. Similarly, the assessments do not capture the influence of unmeasured variables.

The results are most useful when they are considered in combination with other knowledge

about the student population and the educatiPaal system, such as trends in instruction, changes

in the school-age population, and societal demands and expectations.

LINKING THE TRIAL STATE RESULTS TO THE NATIONAL
RESULTS

Although the assessment booklets used in the Trial State Assessment Program were identical to

the seven booklets used in the national assessment at grade 8, the various differences between

the national and trial state assessments, including those in administration procedures, required

"For theoretical justification of thr procedures employed, see Roben J. Misleviy, ETS Research Report *88-54-
ONR, Rariclomization-Based Inferences Aboui Lamm Variables form Complex Samples (Princeton, NJ: Educational
Testing Service, 1988).

For computational details, see Focusing the New Design: NAEP 1988 Technical Repon (Princeton, NJ:
Educational Testing Service, National Auessment of Education Progress, 1990) tnd the 1990 NAEP Technical Report
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that careful and complex equating procedures based on a special design be used to create an

appropriate basis for comparison between the national and state results.

The results from the Trial State Assessment were linked to those from the national

assessment through a linking function determined by comparing the results for the aggregate of

students assessed in the Trial State Assessment (except those in Guam and the Virgin Islands)

with the results for students in the State Aggregate Comparison subsample of the national

assessment. This subsample is representative of the population of all grade-eligible public-

school students within the aggregate of the 37 participating states and the District of Columbia

who were assessed as part of the first January to mid-March half sample.

The linking was accomplished for each subscale by mata.hing the mean and standard

deviation of the subscale proficiencies across all stadents in the Trial State Assessment

(excluding Guam and the Virgin Islands) to the corresponding subscale mean and standard

deviatio across all students in the State Aggregate Comparison subsample.

NAEP REPORTING GROUPS

This report contains unarm for the nation, participating states, and groups of students within the

nation and states dermed by shared characteristics. The definitions for subgroups as defmed by

race/ethnicity, size and type of community, parents' education level, gender, and region follow.

Race/Ethnicity. Results are presented for students of different racial/ethnic groups based on

the students' self-identification of race/ethnicity according to the following mutually exclusive

categories: White, Black, Hispanic, Asian/Pacific Islander, and American Indian (including

Alaskan Native). Based on criteria described in the following section, at least 62 students in a

particular subpopulation must participate in order for the results for that subpopulation to be

considered reliable. State results for racial/ethnic groups with fewer than 62 students are not

reported. For the nation, some racial/ethnic group results arc not reported for background

variables, because this further breakdown results in too few students. However, the data for all

students, regardless of whether their racial/ethnic group was reported separately, were included

in computing the overall national or state level results.

Type of Community. Results are provided for four mutually exclusive community types --

advantaged urban, disadvantaged urban, extreme rural, and o:her -- as described below.

Advantaged Urban: Students in this group reside in mtropolitan statistical areas and attend

schools where a high proportion of the students' parents are in professional or managerial

positions.
Disadvantaged Urban: Students in this group reside in metropolitan statistical areas and

Mend schools where a high proportion of the students' parents are on welfare or are not

regularly employed.
Extreme Rural: Students in this group do not reside in metropolitan statistical areas. They

att.;nd schools in areas with a population below 10,000 where many of the atudents' parents are

farmers or farm workers.
Other: Students in the "Other" category attend schools in areas other than those defined as

advantaged urban, disadvantaged urban, or extreme rural.
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The information about parents' occupation was obtained from the Principal's Questionnaire

completed by each sampled school.

The reporting of results by each type of community was also subject to a minimum student

sample size of 62.

Parents' Education Level. Students were asked to indicate the extent of schooling for each

of their parents did not finish high school, graduated high school, had some education after

high school, or graduated college. The response indicating the higher level of education for

either parent was selected for reporting.

Gender. Results are reported separately for inales and females. Gender was reported by

the student.

Region. The United States has been divided into four regions: Northeast, Southeast,

Central, and West. States in each region are shown on the following map.

103

MINIMUM SUBGROUP SAMPLE SIZES

As described earlier, results for mathematics proficiency and background variables were

tabulated and reported for groups definer' by race/ethnicity and type of community, as well as

by gender and parents' education level. However, in many states or territories and for some

regions of the country, the number of students in some of these population subgrom was not

sufficiently high to permit accurate estimation of proficiency and/or background varible

results. As a result, data are not provided for the subgroups with very small sample sizes. For

resul.s to be reported for any subgroup, a minimum sample size of 62 students was required.

This number was determined by computing the sample size required to detect an effect size of

.2 at the 5 percent significance level, ith a probanility of .8 or greater.

ESTIMATING VARIABILITY

Because the statistics presented in this report are estimates of group and subgroup performance

based on samples of students, rather than the values that could be calculated if every student in

the nation answered every question, it is important to have measures of the degree of

uncertainty of the estimates. Two components of uncertainty are accounted for i: the

variability of statistics based on proficiency: the unceitainty due to sampling only a relatively
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small number of students and the uncertainty due to sampling only a relatively small number of

mathematics questions. The variability of estimates of percentages of students having certain

background characteristics or answering a certain cognitive question correctly is accounted for

by the first component alone.

In addition to providing estimates of percentages of students and their proficiency, this

report also provides information about the uncertainty of each statistic. Because NAEP uses

complex sampling procedures, conventional formulas for estimating sampling variability that

assume simple random sampling are inappropriate and NAEP uses a jackknit; replication

procedure to estimate standard errors. The jackknife standard error provides a reasonable

measure of uncertainty for any information about students that can be observed without error,

but each student typically responds to so few items within any content area that the proficiency

measurement for any single student would be imprecise. In this case, using plausible values

technology makes it possible to describe the performance of groups and subgroups of students,

but the underlying imprecision that makes this step necessary adds an additional component of

variability to statistics based on NAEP proficiencies."

DRAWING INFERENCES FROM THE RESULTS

The use of confidence intervals, based on the standard errors, provides a way to make

inferences about the population means and proportions in a manner that reflects the uncertainty

associated with the sample estimates. An estimated sample mean proficiency * 2 standard

errors represents a 95 percent confidence interval for the corresponding population quantity.

This means that with approximately 95 percent certainty, the average performance of the entire

population of interest is within * 2 standard errors of the sample mean.

As an example, suppose that the average mathematics proficiency of students in a particular

group was 256, with a standard error of 1.2. A 95 percent confidence interval for the
population quantity would be as follows:

Mean se 2 standard errors = 256 ± 2 (1.2) = 256 ± 2.4 =

256 - 2.4 and 256 4. 2.4 = 253.6, 258.4

Thus, one can conclude with 95 percent certainty that the average proficiency for the entire

population of students in that group is between 253.6 and 258.4.

Similar confidence intervals can be constructed for percentages, provided that the

percentages are not extremely large (greater than 90) or extremely small (less than 10).

For extreme percentages, confidence intervals constructed in the above manner may not be

appropriate, and procedures for obtaining accurate confidence intervals are quite complicated.

To determine whether there is a real difference between the mean proficiency (or proportion

of a certain attribute) for two groups in the population, one needs to obtain an estimate of the

degree of uncertainty associated with the difference between the proficiency means or

proportions of these groups for the sample. This estimate of the degree of uncertainty -- called

*Tor further details. see Eugene G. Johnson, "Considerations and Techniques for the Analysis of NAEP Date" in
Journal of Educational Statistics (December 1989)
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the standard error of the difference between the groups is obtained by taking the square of

each group's standard error, summing these squared standard errors, and then taking the square

root of this sum.

Similar to the manner in which the standard error for an individual group mean or

proportion is used, the standard error of the difference can be used to help determine whether

differences between groups in the population are real. The difference between the mean

proficiency or proportion of the two groups * 2 standard errors of the difference represents an

approximate 95 percent confidence interval. If the resulting interval includes zero, there is

insufficient evidence to claim a real difference between groups in the population. If the

interval does not contain zero, the difference between groups is statistically significant

(different) at the .05 level.

The procedures described in this section, and the certainty ascribed to intervals (e.g., a 95

percent confidence interval) arc based on statistical theory that assumes that only one

confidence interval or test of statistical significance is being performed. When one considers

sets of confidence intervals, like those for the average proficiency of all participating states

and territories, statistical theory indicates that the certainty associated with the entire set of

intervals is less than that attributable to each individual comparison from the set. If one wants

to hold the certainty level for a specific set of comparisons at a particular level (e.g., .95),

adjustments (called multiple-comparisons procedures) need to be made. One such procedure --

the Bonferroni method was used to form confidence intervals for the differences between the

average proficiency of states that became the basis of the 'higher than, same as, and lower

than" figures in Chapter Eleven. A more detailed description of the use of the Bonferroni

procedure appears in the Technicel Report for the 1990 Trial State Assessment.

Multiple-comparisons procedures are useful for controlling the overall error rate for a

defined set of hypothesis tests. However, especially when the number of potential comparisons

which could be made is large, as in NAEP data, this protection comes at the substantial loss of

power in detecting specific consistent patterns in the data. For example, more powerful and

commplex tests of significance designed to identify consistent patterns ir the data might judge

that two groups were significantly different when a Bonferroni multiple-comparisons procedure

would not. For this reason, NAEP reports the occurrance of patterns in the data even when

individual comparisons would not be significant when a multiple-comparisons procedure WAS

employed.

The standard errors for means and proportions reported by NAEP arc statistics and subject

to a certain degree of uncertainty. In certain cases, typically when the standard error is based

on a small number of students or when the group of students is enrolled in a small number of

schools, the amount of uncertainty associated with the standard errors may be quite large.

Throughout this report, estimates of standard errors subject to a large degree of uncertainty are

designated by the symbol "!". In such cases, the standard errors and any confidence intervals

or significance tests involving these standard errors -- should be interpreted cautiously.
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Appendix D

The NAEP Scale Anchoring Process for the 1990 Mathematics
Assessment and Additional Example Anchor Items

INTRODUCTION

This Appendix describes the updaied anchoring process carried out for NAEP's 1990

mathematics scale. In brief, NAEP's scale anchoring procedure was based on comparing item

level performance by students at four levels on the 0 to 500 overall mathematics proficiency

scale--Levels 200, 250, 300, and 350. This analysis delineated four sets of anchor items that

discriminated between adjacent performance levels on the scale. The four sets of empirically

derived anchor items were studied by a panel of mathematics educators who carefully

considered and articulated the types of knowledge, skills, and reasoning abilities demonstrated

by correct responses to the items in each set. The 19 panelists and NAEP staff involved in the

process worked first in two independent groups to develop descriptions. As might be expected,

the two sets of descriptions were quite similar, but not identical. The panelists met

subsequently as a whole to review both sets and decide how best to present the combined view

of the entire group. The draft of this effort was subsequently edited, reviewed, and eventually

presented in this report as FIGURE 1,1.

This appendix also contains the remaining anchor items available for public release, together

with their performance results. Among other purposes. these items are presented in addition to

those shown in Chapter One to help provide further support and detail for the anchor level
descriptions.

THE SCALE ANCHORING ANALYSIS

NAErs scale anchoring is grounded in an empirical process whereby the scaled assessment

results are analyzed to delineate sets of items that discriminate between adjacent performance

levels on the scale. For the 1990 mathematics assessment, these levels were 200, 250, 300, and

350. For these four levels, items were identified that were likely to be answered correctly by

students performing at a particular level on the scale and much less likely to be answered

correctly by students performing at the next lower level.

To provide a sufficient pool of respondents. students at Level 200 were defined as those

whose estimated mathematics proficiency was between 187.5 and 212.5, students at 250 were

defined as those with estimated proficiericy between 237.5 and 262.5, those at 300 had

estimated proficiencies between 287.5 and 312.5, and those at 350 between 337.5 and 362.5.

In theory, proficiency levels above 350 or below 200 could have been defined; however, so few

students in the assessment performed at the extreme ends of the scale that it W35 not possible to

do so.
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The 1990 mathematics scale anchoring analysis was based on the scaled proficiency results

for fourth, eighth, and twelfth graders participating in the 1990 assessment. As illustrated here,

ETS determined the weighted percentage and raw frequency for students at each of the four

scale levels correctly answering each item. This was done f,r each grade level at which the

item was administered, and for the grade levels combined, if the item was administered at more

than one grade level. Regardless of the grade level, the dca for each item were analyzed as

shown in the following sample.

Sample Scale Anchoring Results

Scale Point mo 250 300 350

0.49 0.85 0.96 0.98Weighted P-Value

Raw Frequency 902 1555 1271 276

The percentages of students answering the item correctly at the four scale levels differ from

the overall p-value for the total sample at any one grade level, although the p-values for the

total sample are also provided as part of the scale anchoring analysis.

Criteria were applied to the scale-level results, and an analysis was condected to delineate

the items that discriminated between scale levels. Because it was the lowest level being

defined, Level 200 did not have to be analyzed in terms of the next lower level, but was

examined for the percentage of students at that level answering the itcm correctly. More

specifically, for an item to anchor at Level 200:

1) The p-value for students at Level 200 had to be greater than or equal to 0.65.

2) The calculation of the p-value at that level had to have been based on at least

100 students.

As an example:

Level 200 Anchor Item Results

Scale Point
_

200 250 300

,

350

0.65

116

0.89

706

0.98

510

1.00

23
-

..

Weighted P-Value

Raw Frequency

For an item to anchor at the remaining levels, additional criteria had to met. For
example, to anchor at Level 250:

1) The p-value for students at Level 250 had to be greater than or equal to 0.65.

2) The p-value for students at Level 200 had to be less than or equal to 0.50.

3) The difference between the two p-values had to be at least 0.30.

4) The calculations of the p-values at both levels 200 and 250 had to have been

based on at least 100 students.
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The following data E et illustrates the results for a Level 250 anchor item:

Level 250 Anchor Item Results

Scale Point AV 250 300 350

0.38 0.75 0.89 0.98Weighted P-Value

Raw Frequency 247 569 509 83

The same piinciples were used to identify anchor items at Levels 300 and 350. For

example:

1) The p-value at the anchor level had to be greater than or equal to 0.65.

2) The p-value at the adjacent lower level had to be less than or equal to 0.50.

3) The differences between the p-values had to be greater than or equal to 0.30.

4) The p-values at the adjacent levels being considered had to have been based on at least

100 students.

For example, the following results were obtained for an item anchoring at Level 300:

Level 300 Anchor Item Results

Scale Pcint 200 250 300 350

Weighted P-Value 0.11 0.28 0.83 1.00

Raw Frequency 134 670 512 52

The results below are for an item anchoring at Level 350:

Level 350 Anchor Item Results

Scale Point 200 250 300 350

Weighted P-Value 0.00

50

0.22

324

0.37

585

0.94

241Raw Frequency

For any given anchor item, the students at the anchor level are likely to answer the item

correctly (pk.65), while the students at the next lower level are less likely to answer the item

correctly (pz.30), and those at the next lower level are somewhat unlikely to answer the item

correctly (ps,50). Collectively, as identified through this procedure, the 1990 NAEP

mathematics items at each anchor level represented advances in students' understandings from

one level to the next -- mathematical areas where students at that level were more likely to

answer items correctly than were students at the ncxt lower level.
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PREPARING FOR THE MATHEMATICS ITEM ANCHORING PANEL
MEETING

The analysis procedures yielded 35 questions that anchored at Level 200, 30 questions at Level

250, 48 questions at Level 300, and 30 questions at Level 350. To provide information for

cross-referencing purposes, items that almost anchored were also identified. These items

fulfilled all the criteria, but one of the p-values under consideration was less than 0.05 different

from the criterion value. These items included those that, because of rounding, had results that

appeared to meet the criteria but were not identified in the analysis. This procedure yielded

some additional items at each score point (Level 200 8 items, Level 250 -- 16 items, Level

300 -- 16 itcms, Level 350 -- 13 items) that could be used for further context in developing

descriptions. Of the 275 items used in the anchoring process, 79 did not anchor.

In preparation for use by the scale anchoring panelists, the items were placed in notebooks

by section in the following order: anchored at 200, almost anchored at 200, anchored at 250,

almost anchored at 250, anchored at 300, etc. Again, for furthcr cross-referencing purposes, the

remaining items in the assessment were also included in thc notebook under the "did not

anchor" heading. Each item was accompanied by its scoring guide (for open-ended items) and

by the full anchoring documentation, which included anchoring information for each grade level

at which an item was administered, the anchoring information across grades, the p-value for the

total population of respondents at each grade level, and the mathematics content area and

process classifications for the items.

As described in Mathematics Objectives, 1990 Assessment, the mathematics assessment was

designed to measure five content areas, each with three ability levels. To ensure that the

anchoring performance descriptions related to the assessment specifications, the items within

anchor level sections in the notebooks were sorted by the five content areas--numbers and

operations; measurement; geometry; data analysis, statistics, and probability; and algebra and

functions. Within content area, the items were sorted by mathematical ability--procedural

knowledge, conceptual understanding, and problem solving,

THE SCALE ANCHORING PANEL

Twenty mathematics educators were invited to participate in the anchoring process. They

represented teachers at the various grade levels assessed, state mathematics supervisors from

several of the 38 states (including Washington, D.C.) participating in the Trial State

Assessment, large-city mathematics curriculum coordinators, and college mathematics

professors and researchers. The group was also balanced by region of the country,

race/ethnicity, and gender. One panelist was unable to attend, resulting in 19 participants.

THE PROCESS FOR DEVELOPING THE DESCRIPTIONS

The two-and-one-half day anchoring meeting began in the afternoon of the first day, when

panelists were thoroughly briefed in the anchoring process and given their assignment. With
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the objectives for the 1990 mathematics assessment as a reference, the panelists were instructed

to use the information in the anchor item notebooks to describe the mathematical knowledge,

understandings, and problem-solving abilities demonstrated by the students at each anchor level

in each of the five content areas. Based on the items anchoring at each anchor level (cross-

referenced with "almost anchored" and "did not anchor" items), the panelists were asked to

draft a description of achievement at each level in one-half page or less.

The meeting was structured so that the entire second day was devoted to the panelists

working with staff in two independent groups to accomplish this task. In each of the

independent groups, panelists and staff worked together to analyze the knowledge, skills, and

reasoning abilities required by each item, and lists portraying these for each mathematics

content area at each anchor level were developed. Based on the two independent question-by-

question analyses, each separate group of panelists then continued to work independently to

draft a description of performance for each anchor level.

On the third day, panelists and staff met as a whole to combine the two independently

derived sets of descriptions. They also worked on developing short titles or descriptors for

each category and selecting example items to accompany the anchor- level descriptions.

Finally, the panelists were asked to discuss and indicate where the material at the four levels

might generally occur in the typical K-12 curriculum.

Both groups agreed that the two drafts were very similar and that with some final review

and editing, either set would have appropriately described the anchor item information.

However, they viewed the cross-validation process and the fact that more people were able to

participate in the process as helpful. As the groups worked through the two descriptions, they

identified preferences for some parts of each 9f !ne descriptions, resolved some issues, and

made some formatting decisions. The conibi. td set of descriptions was checked by staff

against the anchoring data, edited, and sent lo the panelists for final review.

REPORTING THE ANCHOR ITEM RESULTS

Because some items are not disclosed because they will be used in future assessments to

measure trends in performance across time, not all of the anchor items are shown here.

However, the panelists decided that in addition to the seven or eight items (at least one from

each of the five mathematics content areas, if possible) selected to accompany the descriptions

in the main body of the report, the remaining anchor items available for public release should

also be contained in an appendix.

The panelists also decided that each anchor item in the report should, for each grade level at

which it was administered, be accompanied by the overall percentage of success on the item as

well as the anchor-level information for each grade at which it was administered. This

information should help prevent confusion between the percentages of success on the individual

anchor items illustrating particular levels on the scale and the percentage of students who

perform at or above each scale level.
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Additional Example Anchor Items

Level 200

Example

Multiply: 43
x 67

A, 68 I
Answer:

Did you use the calculator on this question!

No

Example

Which number is the GREATEST?

A 2,573

B 2,537

02,753

D 2,735

E I don't know,

Grade 4: 82% Correct Overall

Percent Correct fin Anchor Levels
ILO us, 300 2§2
80 87 100

Grade 4: 81% Correct Overall

Percent Correct for Anchor Levels
200 250 M 3S0
74 SK 100

Example

Which number is a common factor of 10 and 15?

Grade 8: 82% Correct Overall

Percent Correct for Anchor Levels

e5
200 250 M 350

B 10 65 83 88 100

C 15

D 30

E

F

150

l don't know.
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Level 200 (continued)

Example

(150 3) + (6 x 2) =

A 10

B 58

(E) 62

D 112

Did you use the calculator on this question?

Yes

Example

Grade & 94% Correct Overall

Lemmt_cinto_falkgsh
200 250 Ng M
83 94 97 100

Grade 8: 92% Correct Overall

Percent Correct for Anchor Levels

M 250 300 350

67 92 99 100

Grade 12: 96% Correct Overn11

Percent Correct for Anchor Levels

200 250 300 350

72 90 98 100

In the figure above, the tube was filled to the 0 mark at he start
How much liquid has been let out?

A 10 milliliters

101. 15 milliliters

C 25 milliliters

D 40 milliliters

E 50 milliliters

4 9
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Level 200 (continued)

Example Grade 4: 10% COMIC. Overall

busgsantsite__
292

75 94 100

Which of the following is th o! most reasonable distance tor a person to
walk in one hour?

® 2 miles

B 2 yards

C 2 inches

D 2 feet

Example

Which is worth the most:

A 35 pennies

B 1 quarter

04 dimes

D 1 don't know.

Example

Which unit would you use to measure the length of a pencil?

°centimeter

B meter

C kilometer

D I don't know
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Percent Correct for Anchor Levels

200 250 300 AN
74 95 100

Grade 8: 90% Correct Duran

Peretat Comet for Auchor Levels
200 250 300 350
65 89 98 100



Level 200 (continued)

Example

Key

A House
Tr=

lif Hill

Lake

Grade 4: 90% Correct Overall

?mat Corntst for Attelvr Leveb

H.2 292 la
89 98 93

On the map above, which ordered pair ipves the location of the house

A (D, 1)

B (0,4)

C (A,1)

c)(A,3)

Example Grade 4: 94% Correct Overall

Percent Correct for Anehff Levels
200 250 300 380
93 99 100

3 + 0 - 7
What number shouid go in the box to make this number sentence TRUE?

Answei _
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Level 250

Exampk

If the sum of .39 and 66 is divided by 3, the result is

ViD .35

B 61

C 79

D 315

Did you use the cakulator on this question?

No

Example

When you subtract one of these numbers from 900, the answer is greater
than 400 Which number is it?

A 712

B 667

C 579

4S9

Example

By how much would the value ot 5,647 he decreased it the 5 were replaced
by a 2 ?

A 3

B 300

0 3,000

D 30,000
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Grade 4: 51% Correct Overall

Perm* Cornet fiar Anekor Levels

;LO in
33 81 100

Grade 4: 52% Correct Overall

Percent Cornet tor Anchor Levels
200 250 300 350
40 78 100

Grade 4: 61% Correct Overall

Percent Correct for Anchor Levels

200 250 200 350

49 84 HO



Level 250 (continued)

Example Grade 4: 45% Comet Overall

Percent Cgrr,c$ for

242 11929 75 100

Carol buys a ball for 55 cents and a game for 37 cents. How much change
should she get hack from $1.00?

0 8 cents

B 18 cents

C 45 cents

D 63 cents

E 92 cents

F I don't know.

Example

A class is trying to collect 450 soup can labels to help get some new gym
equipment. In the first week the students collected 60 labels, and in the
second week they collected 82 labels. How many more labels do they need
to reach their goal?

A 208

0 308
C 390

D 592

Example

On a flight from Los Angeles to New York, the cost of a fare was $400.
Every seat was sold. What additional information do you need to find the
total for all faxes?

A None

B The number of employees on the plane

0 The number of passenger scats on the plane

I) The distance from Los Angeles to New York

Did you use the calculator on this question?

Grade 4; 47% Correct Overall

Perzat Correct for Archer Levels
200 M 300 25_0

28 76 71

Gsade 4: 40% Correct Overall

Percent Correct for Anchor Lev.cls
200 250 300 350
49 82 100
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Level 250 (continued)

Example

A BCDE F G

Grade 4: OM Correct °versa

Percent Correel fig Anchor Levels

21.0 2.12

45 86 94

In the figure above, points labeled A through G are spaced evenly along
a line. Which of the following distances is the greatest?

A From A to D

B From C to F

C From E to G

()From E to A

Example

Draw a line of symmetry on the triangle below.

A
Did you use the calculator on this question!

Yes
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Level 250 (continued)

Example

100

90

80

70

60

50

ao

30

20

BOXES OF FRUIT PICKED
AT FARAWA',' FARMS

10

0
Mon Tiles Wed

Gays Of The Week

Oranges
Lemons

Grapefruit

ri

Thurs

11111111111111111M11

1

.1

11

Fri

Grade 4: 42% Correct Overall

Pergirt Caned far Anchor
200 250 300 350
26 73 100

Grade 11: 74% Corm* Overall

iMagglittntElbsy_Unitr
M IN IN
33 69 93 100

On which day were more boxes of lemons picked than either boxes of
oranges or boxes of grapefruit?

A Monday

B Thesday

©Wednesday

D Thursday

E Friday

F No day

G I don't know.
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Level 300

Example

Wnte this number as a decimal.

3. 3

Example

2What is A. of 15 marbles?

010 marbles

B 9 marbles

C 8 marbles

D 5 marbles

Did you use the calculator on this question?

Yes TiO1

Example

Which number is brween .07 and 08 ?

A 008

B 06

0 075
D .75

E 1 don't know,
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Grade 50% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350

16 37 76 100

Grade 12: 75% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350

46 43 8.5 99

Grade S: 54% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350

13 35 88 95



Level 309 1 Intlnued)

Example

Which of the following is true about 125% of 10?

It is greater than 10.

B It is less than 10.

C It is equal to IO.

D Can't tell.

E I don't know.

Example

Which of the following is true about 87% of 10 ?

A It is greater than 10,

tIt is less than 10.

C It is equal to 10.

Can't tell.

E I don't know.

Example

Which number is between 1.2 and 1.3 ?

A .123

B .132

t) 1,23

D 1.32

E I don't know.

Grade & SS% Correct Overall

Percent Correct for Anchor Lento
200 250 300 350
39 44 76 100

Grade 124 75% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350
32 34 85 99

Grade 12: 76% Correct Overall

Percent Correct for Anchor Levels
200 250 300 350
40 43 85 97

4 7
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Level 300 (continued)

Example Grade 8: 49% Correct Overall

Pofte It Comet for Anchor Leval
200 250 300 350

11 28 83 100

The weight of an object on the Moon is the weight of that object on the

Earth. An object that weighs 30 pounds on Earth would weigh how many

pounds on the Moon!

.5Answer

Did you use the calculator on this question?

Yes

Example

One liter is how many milliliters?

A 10

B 100

1000

D I don't know.

Example

A meter is CLOSEST in length to which one of thc following?

A foot

B An inch

C A mile

D A yard

E I don't know.
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Percest Correct for Anchor Leith

200 250 300 350

32 38 71 89

Grade 12: 69% Correct Ourall

Percent Correct for Anchor Levels

200 250 300 350

75 42 72 95



Level 300 (continued)

Example Grade 12: 68% Correa Oven11

t-Correet fs.:t
200 250 30S 350

17 30 79 99

A riangle has a 120 angle. Indicate whether each of the following MUST be
tnie, MAY be true, or CANNOT be true about the triangle.

The triangle is a nght triangle.

A Must be true.

13 May be true.

©Cannot be true.

D I don't know,

Example

Here are the ages of five children:

13, 8, 6, 4, 4

What is the average age of these childrer

A 4
B 6

0 7
D 8
E 9

F 13

G I don't know.

Grade S: 61% Correct Overall

Percent Correct k rr Anchor Levefs
200 250 300 350

14 49 90 100

4D9,
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Level 300 (continued)

Example
FAVORITE WINTER SPORTS

OF EIGHTH GRADE STUDENTS

Figure Skating

Ice Hockey

Skiing

Sledding

Speed Skating

Legene:

Grade 12: 67% Correct Overall

Percent Correct for Anchor 14ve12

200 250 300 350

00 33 74 94

According to the graph above, about how many students chose skiing as
their favorite winter sport?

A 31
2

4

Did you use the calculator on this question?

Yes

Example

The average weight or 50 prize-winning tomatoes is 2 36 pounds What
is the combined weight, in pounds, of these 50 tomatoes!

A 0 0472

B 11 8

C 52 36

D 59
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Percent Correct for Anchor Levels

200 250 300 350

13 28 77 97

Grade 12: 68% Corred Overall

Percent Correct for Anchor Levels

200 250 300 350

36 33 77 97
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Level 300 (continued)

Example

What is the least whole number x for which 2/4 > 11 ?

A S

6

C 9
D 22

E 23

Example

2x + 3' + 4x

A 9xy

B 9xly

C 5xy + 4x

06x + 3'
E I don't know.

Example

Grade fk 45% Correct Cholla

ftelltcanfilf-611f--.4B12
200 250 300 350
15 29 68 100

Grade 12: 65% Correct Overall

EinsgSamsysthesim Lirds
200 250 300 350
11 30 71 96

Which of the following sentences is tnie when any number is substituted
for x ?

Ax+1=x
B x +0=0

E I don't know.

Grade It 31% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350
15 19 69 100

Grsde 12: 79% Correct Overall

Permit Correct for Anchor Levels
200 250 300 350
00 47 92 99

Grade I: 44% Correct Overall

Percent Correct for Anchor Levels

200 250 300 350
20 24 80 100
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Level 300 (continued)

Example

What percent of 175 is 7 !

0 4%
B 12.25%

C 25%

D 40%

Dui you use the calculator on this question?

No
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Level 350

Example

Which measurement is closest to the circumference of this circle?

A 10 inches

B 15 inches

C 20 inches

D 25 inches

0 30 inches

F ldoniknow.

Example

What is the diagonal measurement of the TV screen shown in the figure
above?

A 25 inches

B 35 mches

@ 50 inches

1) 70 inches

E 1,200 inches

Grade 12: 31% Correct Overall

Percent Correct ler Anchor Levels
200 250 300 350

00 08 24 83

Grade 8: 25% Correct Overall

Percent Correct for Anchor Levels
200 250 300 350

09 13 42 81

Grade 12: 43% Correct Overall

Percent Correct for Anchor Levels
200 250 300 350
00 18 35 98
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Level 350 (continued)

Example Grade 8: 30% Correct Overall

Percent Correct for Anchor Levels
20 cm 12 cm 16 cm 200 250 300 330

13 18 48 91

What is the distance between the midpoint of MN and the midpoint
of PQ shown above?

A 18 cm

B 24 cm

C 26 cm

D 28 cm

30 cm

Example

Grade 124 47% Correa Overall

&Inft-E2E1g-te..6.-
200 250 3(X) 330

00 12 49 94

Grads 8: 15% Correct Overall

Percent Correct for Anchor Levels

The length of a rectangle is 3 more than its width. If L. represents thc 200 250 300 350
length, what is an expression for the width? 03 05 31 57

A 3 L

B L 3

C L x 3

D L t- 3

® L 3
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Grade 12: 27% Correct Overall

Percent Correct for Anchor Levels
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; GRADE 4 - OVERALL MATHEMATICS PROFICIENCY PERCENTAGE OF STUDENTS AT OR ABOVE ANCHOR POINTS

N WEIGHTED PCT I CV] 200 250 300 350

TOTAL 6467 100.0( 0.0) 0%1 71.8( 1.1) 11.0( 0.6) 0.0( 0.0) 0.0( 0.0)

SEX
KALE 3349 51.7( 0.6) [ 1AJ 72.6( 1.3) 11.7( 0.8) 0.0( 0.0) 0.0( 0.0)

FEMALE 3118 48.3( 0.6) t nj 71.0( 1.3) 10.2( 0.7) 0.0( 0.0) 0.0( 0.0)

RACE/ETHNICITY
WHITE 3794 70.2( 0.1) 1 OM 81.41 1.2) 14.11 0.9) 0.0( 0.0) 0.01 0.0)

BLACK 1120 15.31 0.1) I 110 40.51 2.1) 1.41 0.4) 0.0( 0.0) 0.01 0.0)

HISPANIC 1154 10.7( 0.1) [ 1Aj 51.71 2.5) 3.11 0.8) 0.0( 0.0) 0.01 0.0)

ASIAN/PACIFIC ISLANDER 228 2.0( 0.3) [14%3 85.0( 3.3) 22.51 4.6) 0.0( 0.0) 0.01 0.0)

AKER IND/ALASXAN NATV 158 1.71 0.3) [16%] 65.71 5.1) 3.4( 2.1) 0.01 0.0) 0.01 0.0)

REGION
NORTHEAST 1331 21.61 0.8) I 4%1 75.7( 2.3) 13.4( 1.3) 0.1( 0.0) 0.01 0.0)

SOUTHEAST 1642 24.41 0.8) 1 4%) 62.0( 2.6) 7.0( 1.1) 0.01 0.0) 0.01 0.0)

CENTRAL 1478 25.8( 0.6) I 3%1 75.7( 1.7) 10.31 1.0) 0.01 0.0) 0.01 0.0)

WEST 2016 28.2( 0.6) [ 2%1 73.7( 2.5) 13.11 1.4) 0.0( 0.0) 0.01 0.0)

AGE
BELOW MODAL AGE 24 0.41 0.1) t24:111 72.3(10.0) 7.31 8.0) 0.0( 0.0) 0.01 0.0)

AT MODAL AGE 4034 59.51 1.0) I 2%) 77.71 1.3) 13.2( 0.8) 0.01 0.0) 0.01 0.0)

ABOVE MODAL AGE 2409 40.11 1.0) [ 3%1 62.9( 1.7) 7.7( 0.9) 0.01 0.0) 0.01 0.0)

TYPf OF COMMUNITY
EXTREME RURAL 450 10.8( 1.4) [13%1 77.81 3.3) 8.61 2.3) 0.01 0.0) 0.01 0.0)

DISADVANTAGED URBAN 783 9.41 1.2) [13%) 49.61 4.2) 3.4( 1.0) 0.01 0.0) 0.01 0.0)

ADVANTAGED URBAN 820 11.5( 1.9) (16%) 88.61 2.3) 23.11 2.6) 0.11 0.0) 0.01 0.0)

OTHEk 4414 68.31 2.7) [ 4%1 71.0( 1.5) 10.31 0.7) 0.01 0.0) 0.01 0.0)

PARENTS EDUCATION LEVEL
LESS THAW H.S. 298 5.3( 0.3) ( 6%) 59.21 4.7) 3.4( 1.3) 0.01 0.0) 0.0( 0.0)

GRADUATED H.S. 883 14.91 0.7) ( 5%) 68.3( 2.5) 5.6( 1.0) 0.01 0.0) 0.0( 0.0)

SOME EDUC AFTER H.S. 501 8.21 0.4) 5%1 84.41 2.0) 19.21 2.9) 0.21 0.0) 0.0( 0.0)

GRADUATED COLLEGE 2428 36.0( 1.0) [ 3%) 78.81 1.1) 17.6( 1.2) 0.01 0.0) 0.0( 0.0)

UNKNOWN 2327 35.11 1.0) [ 3%1 65.21 1.8) 5.71 0.6) 0.0( 0.0) 0.01 0.0)

TYPE OF SCHOOL
PU8LIC 5080 87.91 1.2) I 1%3 70.0( 1.3) 10.0( 0.8) 0.01 0.0) 0.01 0.0)

PRIVATE 1387 12.11 1.2) [10%1 85.01 2.3) 17.7( 2.0) 0.11 0.0) 0.01 0.0)

ABILITY OF STUDENTS IN CLAIS
HIGH ABILITY 467 7.11 1.1) (15%) 92 2( 2.3) 39 81 4.9) 0 11 0.0) 0.0( 0.0)

AVERAGE ABILITY 1616 24.01 1.4) I 6%) 75.3( 1.8) 10.11 1.1) 0.0( 0.0) 0.01 0.0)

LOW ABILITY 645 9.01 1.1) (12%) 48.71 3.3) 4.1( 1.4) 0.01 0.0) 0.01 0.0)

MIXED ABILITY 1918 30.81 2.2) ( "i%) 73.81 1.8) 10.01 1.0) 0.01 0.0) 0.01 0.0)

I
INTERPRET WITH CAUTION: SAMPLING ERROR CANNOT BE ESTIMATED ACCURATELY SINCE COEFFICIENT OF VARIATION OF ESTIMATED NUMBER OF STUDENTS EXCEEDS 20%
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GRADE 4 - OVERALL MATHEMATICS PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

mEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 215.8( (1.7) 28.1( 0.3) 168.4( 1.1) 179.0( 1.4) 197.1( 1.2) 216.8( 0.8) 235.1( 0.6) 251.4( 0.9) 260.8( 0.9)

SEX

MALE 216.7( 0.8) 28.4( 0.5) 167.9( 1.6) 179.1( 1.6) 197.8( 1.1) 218.0( 1.2) 236.2( 0.9) 252.3( 1.3) 261.3( 1.4)

FEMALE 214.9( 0.8) 27.6( 0.5) 168.7( 1.7) 179.0( 1.4) 196.6( 1.1) 215.3( 0.8) 233.9( 1.4) 250.3( 1.1) 260.3( 1.3)

RACE/ETHNICITY
WHITE 222.7( 0.7) 25.4( 0.4) 180.2( 1.9) 189.9( 1.4) 205.7( 1.3) 223.0( 0.9) 239.9( 0.9) 255.1( 1.0) 263.7( 1.6)

BLACK 194.1( 1.3) 25.3( 0.7) 152.1( 2.1) 162.6( 3.5) 177.1( 1.7) 194.5( 1.3) 211.0( 1.0) 226.2( 1.4) 235.4( 1.8)

HISPANIC 200.5( 1.4) 27.4( 0.9) 154.4( 3.7) 165.5( 1.6) 182.2( 2.2) 201.2( 1.5) 219.2( 1.9) 236.0( 1.7) 245.4( 3.2)

ASIAN/PACIFIC ISLANDER 228.2( 2.8) 27.4( 1.6) 180.8( 4.7) 191.2( 5.1) 210.0( 7.3) 229.3( 6.2) 247.8( 4.0) 263.2( 3.7) 269.5( 2.4)

AMER IND/ALASKAN NATV 210.5( 2.5) 23.8( 1.5) 171.1( 4.7) 179.4( 3.6) 193.2( 2.5) 211.0( 4.1) 228.8( 2.4) 239.6( 1.5) 245.8C 7.7)

REGIoN
NORTHEAST 219.2( 1.7) 28.1( 0.9) 171.5( 5.0) 182.2( 3.1) 200.8( 1.9) 220.6( 1.3) 238.0( 1.9) 254.7( 2.0) 263.9C 1.8)

SOUTHEAST 208.7( 1.6) 28.1( 0.6) 163.4( 2.3) 173.1( 2.9) 189.6( 2.7) 209.0( 2.0) 228.4( 1.6) 244.8( 1.4) 254.2( 2.7)

CENTRAL 217.5( 1.3) 26.9( 0.8) 170.4( 3.3) 182.1( 4.1) 200.7( 2.0 218.7( 1.1) 236.0( 1.3) 250.7( 2.0) 259.5( 1.8)

WEST 217.8( 1.8) 28.1( 0.7) 170.9( 2.1) 181.2( 2.4) 198.9( 2.4) 218.2( 2.3) 237.2( 1.6) 254.1( 1.6) 263.4( 3.1)

AGE
BEL0w MODAL AGE 212.9( 5.0) 25.8( 4.3) 164.6(12.8) 175.4( 9.4) 196.2( 5.6) 212.0( 7.2) 236.2(34.3) 241.1(10.0) 248.4( 8.3)

AT MODAL AGE 220.2( 0.7) 26.9( 0.5) 174.4( 1.7) 185.5( 1.6) 202.3( 1.0) 220.9( 1.0) 238.6( 0.7) 254.3( 0.8) 263.3( 1.1)

ABOvE moDAL AGE 209.4( 1.1) 28.5( 0.6) 162.9( 1.4) 172.7( 1.1) 189.4( 1.6) 210.3( 1.2) 229.0( 1.3) 245.8( 1.5) 256.0( 1.9)

TYPE oF COMMuNiTy
EXTRE(E RURAL 217.9( 2.3) 24.2( 1.1) 175.5( 2.9) 186.1( 3.9) 202.5( 1.8) 219.5( 3.7) 233.5( 1.7) 248.1( 4.1) 256.2( 3.1)

DISADVANTAGED URBAN 200.0( 2.7) 28.2( 1.1) 153.6( 3.5) 164.2( 2.5) 181.0( 3.4) 199.8( 2.3) 219.3( 3.7) 236.4( 2.8) 245.8( 1.9)

ADVANTAGED URBAN 231.0( 2.2) 25.2( 1.2) 186.8( 4.8) 198.0( 3.3) 215.4( 2.7) 232.0( 1.9) 248.6( 1.9) 261.8( 2.4) 269.7( 2.7)

OTHER 215.1( 0.9) 27.8( 0.4) 169.0( 1.2) 178.9( 1.5) 196.6( 1.1) 215.6( 0.8) 234.2( 1.1) 250.4( 1.3) 260.3( 1.0)

PARENTS, EDucATI0N LEVEL
LEss THAN H.S. 205.2( 2.0) 25.6( 1.1) 162.0( 4.5) 172.8( 3.3) 187.7( 3.9) 205.7( 2.1) 223.0( 2.1) 237.3( 3.2) 244.8( 2.0
GRADUATED H.S. 211.3( 1.2) 25.4( 0.8) 167.P( 1.9) 178.8( 2.2) 194.8( 1.7) 212.9( 2.2) 228.3( 1.6) 242.9( 2.3) 251.9( 3.0)

SOME EDUC AFTER H.S. 226.5( 1.6) 27.2( 1.0) 179.4( 2.4) 192.5( 3.6) 209.0( 2.0) 227.9( 1.2) 245.2( 1.5) 259.7( 2.5) 269.0( 4.0)

GRADUATED COLLEGE 222.9( 0.9) 28.6( 0.4) 172.8( 2.0) 184.3( 1.6) 204.0( 1.2) 224.5( 1.2) 243.3( 1.4) 258.7( 0.9) 267.2( 2.0)

UNKNOWN 209.7( 0.9) 26.6( 0.5) 165.0( 1.7) 175.1( 1.4) 191.9( 1.9) 210.7( 1.3) 228,3( 0.9) 742.7( 1.5) 251.6( 2.6)

TYPE OF SCHOOL
PUBLIC 214.4( 0.9) 28.1( 0.4) 167.1( 1.3) 177.6( 1.2) 195.6( 1.0) 215.3( 0.9) 233.6( 0.7) 250.0( 1.2) 259.7( 1.7)

PRIVATE 226.5( 1.8) 25.5( 0.8) 183.0( 2.9) 193.1( 2.8) 209.8( 2.1) 227.0( 1.8) 244.3( 1.2) 258.7( 1.9) 267.0( 2.4)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 240.4( 3.0) 26.0( 1.1) 193.7( 5.6) 204.9( 4.6) 223.3( 2.7) 242,1( 4.6) 259.7( 2.6) 271.1( 2.7) 279.2(10.8)

AVERAGE ABILITY 217.0( 1.1) 26.3( 0.8) 172.8( 3.1) 182.8( 2.5) 200.3( 1.3) 218.2( 1.8) 234.5( 0.9) 250,0( 1.2) 258.6( 1.9)

LOW ABILITY 200.5( 1.9) 27.5( 1.3) 157.3( 2.3) 166.4( 2.3) 182.0( 2.0) 199.2( 1.6) 218.5( 3.4) 236.4( 1.7) 247.1( 3.1)

MIXED ABIUTY 216.7( 1.3) 26.6( 0.7) 171.0( 2.0) 181.1( 2.6) 199.1( 1.4) 218.0( 1.8) 235.2( 1.6) 250.0( 1.8) 259.7( 1.7)
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; GRADE 4 - NUMBERS AND OPERATIONS PROFICIENCY
g WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 212.9( 0.8) 33.2( 0.4) 157.5( 1.5) 169.7( 1.5) 190.7( 1.3) 214.1( 0.9) 235.7( 0.8) 254.6( 1.0) 265.9( 1.1)

SEX
MALE 213.3( 1.0) 33.6( 0.7) 156.4( 2.5) 169.2( 2.3) 190.8( 1.4) 214.8( 1.2) 215.4( 1.6) 255.0( 1.2) 266.7( 1.2)
FEMALE 212.5( 0.9) 32.7( 0.7) 158.5( 2.5) 170.3( 2.0) 190.6( 1.3) 213.2( 0.8) 214.7( 1.2) 254.2( 2.0) 265.1( 1.1)

RACE/ETHNICITY
WHITE 219.6( 0.9) 31.0( 0.5) 167.5( 2.0) 179.6( 1.4) 199.0( 1.7) 220.0( 1.0) 240.9( 1.0) 258.9( 1.2) 269.7( 1.1)
BLACK 192.1( 1.6) 31.2( 0.9) 140.8( 4.1) 152.4( 3.2) 171.4( 2.6) 191.5( 2.0) 213.8( 1.8) 232.1( 1.3) 243.7( 5.2)
HISPANIC 197.5( 1.5) 32.7( 1.1) 142.5( 2.9) 155.8( 4.1) 176.0( 2.0) 197.1( 1.5) 220.2( 2.8) 239.4( 2.0) 249.3( 3.2)
ASIAN/PACIFIC ISLANDER 225.9( 3.1) 32.1( 1.9) 171.8( 6.4) 183.2( 3.6) 205.7( 3.7) 226.7( 3.8) 248.2( 3.3) 267.3( 5.2) 277.0( 5.5)
AMER IND/ALASKAN NATV 206.2( 3.2) 29.2( 2.1) 160.8( 9.9) 168.9(10.4) 185.6( 4.3) 206.1( 2.2) 227.7( 3.9) 243.4( 3.0) 251.8( 4.0)

REGION
NORTHEAST 216.5( 1.8) 32.5( 1.0) 161.2( 4.2) 173.9( 2.5) 195.6( 3.0) 217.0( 2.6) 239.0( 2.5) 257.5( 1.4) 268.6( 1.6)
SOUTHEAST 206.3( 1.8) 33.6( 0.8) 151.1( 3.0) 163.7( 2.0) 182.8( 2.2) 206.4( 3.3) 229.9( 1.8) 250.2( 1.7) 7.60.1( 2.3)
CENTRAL 214.1( 1.6) 31.9( 0.8) 159.2( 2.9) 172.1( 5.3) 194.0( 2.9) 215.5( 2.6) 236.2( 2.0) 253.4( 3.3) 264.2( 2.6)
WEST 214.7( 2.0) 33.6( 0.7) 159.0( 2.8) 171.5( 3.2) 191.7( 2.0) 215.5( 2.9) 237.6( 2.1) 257.7( 3.0) 270.3( 2.1)

AGE
BELOW MODAL AGE 211.7( 7.0) 33.2( 4.2) 145.3(14.6) 165.7( 6.4) 194.2(29.3) 215.0( 6.6) 239.7(31.1) 251.9( 8.0) 255.0( 4.9)
AT MODAL AGE 217.7( 0.9) 32.0( 0.6) 163.8( 2.2) 176.7( 1.3) 196.6( 1.2) 218.2( 1.5) 239.7( 0.9) 258.1( 1.2) 269.2( 1.0)
ABOVE MOOAL AGE 205.8( 1.2) 33.6( 0.8) 151.0( 2.7) 162.5( 1.8) 182.6( 1.9) 206.1( 2.3) 229.4( 1.9) 248.2( 1.4) 259.8( 2.2)

TYPE OF COMMUNITY
EXTREME RURAL 214.6( 2.4) 30.0( 1.4) 163.5( 2.7) 174.5( 3.4) 195.0( 1.9) 216.3( 1.8) 235.4( 2.5) 252.2( 2.3) 261.4( 2.8)
DISADVANTAGED URBAN 198.5( 2.7) 32.9( 1.2) 144.6( 5.6) 155.7( 2.7) 176.6( 2.8) 198.5( 3.1) 221.3( 3.7) 241.3( 3.0) 250.9( 2.1)
ADVANTAGED URBAN 228.4( 2.1) 30.8( 1.0) 175.7( 7.5) 188.7( 4.0) 209.1( 4.2) 229.1( 1.9) 248.9( 2.0) 267.5( 2.2) 278.3( 4.7)
OTHER 212.0( 1.0) 33.0( 0.5) 157.3( 2.5) 169.4( 2.6) 190.0( 1.8) 212.7( 1.3) 234.5( 0.8) 253.7( 1.1) 265.1( 0.9)

PARENTS, EDUCATION LEVEL

LESS THAN H.S. 201.6( 2.2) 30.9( 1.4) 151.0( 5.3) 161.9( 3.3) 180.2( 4.2) 201.5( 2.5) 223.4( 2.4) 242.4( 6.6) 251.5( 2.6)
GRADUATED H.S. 208.2( 1.6) 30.4( 1.1) 157.6(11.6) 168.6( 1.9) 188.1( 3.1) 209.6( 3.7) 229.0( 2.1) 246.2( 3.1) 257.1( 2.7)
SOME EDUC AFTER H.S. 225.1( 1.8) 32.0( 1.2) 172.6( 4.6) 182.9( 3.1) 204.1( 3.4) 226.7( 2.7) 246.4( 2.1) 265.1( 2.9) 276.5( 4.1)
GRADUATED COLLEGE 220.4( 1.0) 33.8( O.6) 161.8( 2.3) 175.7( 1.2) 198.0( 2.0) 222.1( 1.0) 244.3( 1.2) 262.4( 1.6) 273.1( 1.3)
UNKNOWN 206.2( 1.1) 31.7( 0.7) 153.3( 1.8) 164.7( 1.7) 185.4( 1.6) 207.2( 1.6) 227.9( 1.3) 246.0( 1.5) 256.3( 1.0)

TYPE OF SCHOOL
PUBLIC 211.4( 1.0) 33.2( 0.5) 156.1( 1.4) 168.2( 1.4) 189.2( 1.6) 212.4( 1.5) 234.0( 0.9) 253.1( 1.1) 264.4( 1.2)
PRIVATE 223.9( 1.8) 31.0( 1.1) 171.8( 4.3) 183.9( 2.3) 203.4( 2.6) 224.5( 1.8) 245.3( 2.0) 262.7( 2.1) 273.1( 2.4)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 238.2( 3.6) 31.4( 1.4) 181.3( 9.6) 195.9( 9.8) 217.9( 2.9) 240.9( 3.9) 260.7( 3.7) 277.1( 5.2) 286.0( 4.5)
AvERAGE ABILITY 213.8( 1.3) 31.6( 0.8) 161.3( 2.0) 173.3( 3.1) 193.2( 2.2) 214.8( 1.6) 234.9( 1.4) 253.3( 1.1) 263.8( 2.1)
LOW ABILITY 197.5( 2.3) 32.6( 1.5) 145.1( 4.5) 157.5( 3.3) 176.5( 2.2) 196.5( 1.7) 219.3( 3.8) 239.6( 5.1) 251.7( 3.3)
MIXED ABILITY 213.7( 1.5) 32.1( 0.9) 159.7( 3.5) 171.3( 3.6) 192.5( 1.9) 214.7( 1.6) 216.4( 1.8) 254.0( 1.7) 265.3( 3.2)
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GRADE 4 - MEASUREMENT PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

KEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

- TOTAL -- 221.51 0.8) 33.81 0.4) 164.61 1.7) 177.3( 1.2) 199.41 0.7) 222.41 1.3) 244.4( 1.2) 264.31 1.8) 276.31 1.1)

SEX
MALE 224.61 0.9) 33.8( 0.6) 166.91 1.5) 180.21 1.6) 202.41 1.1) 225.81 1.5) 247.4( 1.3) 267.61 1.3) 279.71 1.9)

FEMALE 218.3( 1.1) 33.4( 0.5) 162.11 1.9) 174.41 1.4) 196.41 1.1) 218.91 1.2) 241.0( 1.0) 260.2( 1.7) 272.3( 2.6)

RACE/ETHNICITY
WHITE 229.3( 0.9) 30.71 0.4) 177.8( 2.2) 189.91 1.1) 208.91 1.1) 229.61 1.1) 250.01 1.1) 269.11 1.4) 280.61 2.3)

BLACK 195.41 1.8) 31.31 1.0) 144.01 3.4) 155.51 4.0) 175.1( 2.1) 195.3( 2.3) 216.51 2.9) 235.21 2.7) 246.21 2.6)

HISPANIC 206.1( 1.7) 32.81 1.1) 150.71 2.1) 162.91 2.9) 183.71 1.6) 206.8( 2.6) 228.71 2.3) 247.61 3.3) 259.71 2.7)

ASIAN/PACIFIC ISLANDER 234.0( 4.3) 32.21 3.0) 178.51 4.1) 191.3(11.9) 212.01 7.0) 235.21 5.0) 256.61 2.6) 275.6( 2.7) 282.6( 3.7)

AMER IND/ALASKAN NATV 216.7( 3.4) 29.51 2.3) 166.5( 6.1) 173.5( 7.8) 195.21 7.3) 217.8( 5.8) 239.81 6.1) 253.11 4.5) 261.11 6.2)

REGION
NORTHEAST 223.51 1.6) 34.4( 0.9) 165.21 5.1) 178.01 4.3) 200.61 2.3) 224.51 2.1) 246.71 1.3) 267.31 1.8) 279.5( 4.1)

SOUTHEAST 213.11 1.7) 33.61 1.0) 157.51 3.3) 169.91 3.0) 190.61 4.1) 213.81 1.8) 235.7( 1.1) 255.51 2.1) 267.51 2.4)

CENTRAL 224.9( 1.5) 33.31 0.9) 167.7( 4.7) 181.51 2.7) 203.61 2.2) 226.61 2.0) 247.61 2.3) 266.41 2.5) 277.5( 2.1)

WEST 224.31 2.1) 32.61 0.8) 169.21 2.2) 181.71 2.2) 202.51 3.3) 224.8( 2.4) 246.41 2.5) 265.91 3.4) 278.01 2,1)

AGE
BELOW MODAL AGE 212.2( 7.4) 28.41 5.3) 174.6(15.4) 179.7(12.8) 193.21 8.8) 209.3(13.7) 229.8(18.9) 249.1(28.8) 267.31 9.7)

AT MODAL AGE 225.41 1.0) 32.81 0.5) 169.91 1.7) 182.01 1.7) 203.91 1.1) 226.51 1.5) 247.61 1.1) 267.01 1.4) 278.1( 1.1)

ABOVE MODAL AGE 215.91 1.3) 34.41 0.7) 158.51 1.7) 171.0( 2.7) 193.11 1.9) 216.41 1.6) 239.11 1.1) 259.81 1.9) 272.4( 2.6)

TYPE OF COMMUNITY
EXTREME RURAL 225.4( 2.7) 29.91 1.2) 174.71 5.8) 186.81 3.6) 206.11 3.0) 225.41 2.1) 245.21 4.7) 263.4( 2.4) 274.41 7.7)

DISADVANTAGED URBAN 203.51 3.1) 34.9( 1.1) 146.4( 3.5) 158.4( 3.9) 180.01 3.5) 203.51 4.4) 227.61 5.2) 247.21 2.2) 260.5( 8.3)

ADVANTAGED URBAN 238.11 2.7) 30.41 1.2) 188.51 4.6) 198.6( 3.8) 217.51 2.7) 238.21 5.9) 259.21 2.6) 277.51 3.1) 286.51 4.0)

OTHER 220.61 1.1) 33.3( 0.6) 164.71 1.9) 177.01 2.0) 198.61 1.1) 221.3( 1.4) 243.41 0.9) 262.8( 1.2) 275.11 1.8)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 210.4( 2.6) 31.7( 1.2) 155.91 5.2) 169.41 4.2) 189.41 3.8) 211.21 1.7) 231.81 2.3) 250.01 4.9) 259.9(12.2)

GRADUATED H.S. 217.41 1.5) 31.51 1.5) 163.81 5.1) 176.31 3.1) 196.81 2.5) 218.11 3.4) 238.61 2.1) 256.01 5.1) 268.31 3.8)

SOME EDUC AFTER H.S. 232.31 1.9) 33.0( 1.3) 173.51 5.4) 189.61 5.7) 212.01 5.3) 234.91 2.1) 254.11 3.2) 272.51 3.7) 284.01 4.5)

GRADUATED COLLEGE 228.31 1.1) 34.11 0.7) 170.81 2.3) 183.71 1.7) 205.71 1.6) 229.01 1.7) 252.01 1.0) 272.21 2.1) 283.51 2.4)

UNKNOWN 215.5( 1.0) 32.9( 0.6) 159.41 2.3) 172.31 1.4) 193.61 1.0) 216.61 1.5) 238.31 1.2) 256.71 1.5) 267.51 2.5)

TYPE OF SCHOOL
PUBLIC 219.91 1.0) 33.81 0.5) 163.01 1.9) 175.61 1.2) 197.61 1.1) 220.71 1.6) 242.91 1.0) 262.91 1.7) 275.11 1.4)

PRIVATE 233.11 1.9) 30.91 0.9) 180.41 5.4) 192.81 2.6) 213.11 3.1) 233.71 2.0) 254.31 1.9) 272.91 3.4) 283.61 2.3)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 246.21 2.8) 31.2( 1.4) 191.81 5.3) 204.31 4.7) 226.01 4.9) 247.21 4.3) 268.11 2.9) 284.71 4.2) 294.41 4.3)

AVERAGE ABILITY 223.41 1.5) 31.91 0.9) 169.41 2.0) 181.61 2.2) 203.01 2.6) 224.31 1.9) 244.91 1.7) 263.61 2.3) 275.31 2.2)

LOW ABILITY 205.11 2.3) 34.11 1.5) 150.2( 4.1) 161.61 6.8) 181.91 2.6) 203.91 3.0) 228.11 1.8) 249.7( 6.8) 264.1( 7.1)

MIXED ABILITY 222.71 1.5) 32.21 0.7) 167.91 1.4) 180.41 2.8) 201.71 1.3) 223.51 2.5) 244.31 2.2) 263.51 1.6) 274.61 1.5)
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; GRADE 4 - GEOMETRY PROFICIENCY
til WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

-- TOTAL --

MEAN

217.1( 0.8)

$TD DEV

30.9( 0.4)

5TH

165.7( 1.6)

10TH

177.0( 1.2)

25TH

196.5( 0.8)

50TH

217.8( 0.9)

75TH

238.0( 0.9)

90TH

256.4( 1.3)

95TH

267.0( 1.1)

SEX

KALE 217.2( 1.0) 31.2( 0.5) 165.1( 2.0) 176.6( 1.3) 196.3( 1.2) 218.1( 0.9) 238.5( 1.2) 256.9( 1.2) 267.4( 1.9)
FEMALE 217.0( 0.9) 30.6( 0.6) 166.1( 2.0) 177.4( 2.0) 196.8( 1.1) 217.5( 1.0) 237.5( 1.2) 256.0( 1.4) 266.5( 1.9)

RACE/ETHNICITY
WHITE 223.4( 0.9) 28.8( 0.5) 175.8( 1.9) 186.4( 1.8) 203.9( 1.3) 223.8( 1.0) 243.0( 0.9) 259.9( 1.0) 270.5( 2.4)
BLACK 197.3( 1.6) 29.0( 0.8) 149.6( 3.1) 160.5( 3.6) 177.7( 2.5) 197.1( 1.3) 216.8( 1.8) 254.7( 2.5) 244.5( 5.9)
HISPANIC 202.9( 1.6) 30.9( 1.4) 151.7( 3.3) 163.3( 3.3) 181.8( 2.3) 203.6( 0.9) 224.3( 2.1) 241.6( 2.1) 253.2( 4.1)
ASIAN/PACIFIC ISLANDER 227.1( 2.7) 31.4( 2.1) 173.5( 7.3) 187.8( 3.7) 204.9( 3.1) 227.4( 4.9) 248.1( 5.6) 267.3( 4.5) 279.1( 8.2)
AKER IND/ALASKAN NATV 213.1( 2.6) 26.3( 2.1) 168.2( 7.6) 180.9( 5.3) 196.2( 2.0) 213.7( 3.3) 230.2( 6.0) 245.9( 5.4) 254.5( 5.0)

REGICW
NORTHEAST 221.3( 2.0) 31.6( 0.9) 168.8( 4.5) 180.4( 4.1) 200.0( 3.5) 221.8( 2.2) 242.9( 3.0) 260.9( 1.6) 272.6( 3.4)
SOUTHEAST 210.5( 1.8) 30.4( 0.9) 160.1( 3.9) 171.3( 3.9) 190.2( 1.0) 210.9( 1.4) 231.6( 1.2) 248.8( 2.5) 260.0( 3.6)
CENTRAL 217.6( 1.3) 30.2( 1.0) 167.5( 3.4) 177.9( 3.1) 197.4( 2.0) 218.9( 1.9) 238.1( 1.9) 255.3( 2.9) 264.3( 3.3)
WEST 219.2( 1.8) 30.6( 0.8) 167.8( 2.6) 179.4( 3.0) 199.3( 2.4) 219.8( 2.1) 239.7( 1.8) 258.2( 2.6) 269.7( 2.9)

AGE

BELOW MODAL AGE 215.4( 7.9) 30,2( 5.5) 166.6(15.3) 172.7(11.4) 196.5(24.4) 211.2(11.1) 238.6(16.1) 255.4(12.9) 259.6( 7.9)
AT MODAL AGE 220.5( 0.8) 30.2( 0.6) 170.5( 1.5) 181.6( 1.8) 200.2( 0.9) 220.9( 1.0) 240.9( 1.1) 258.9( 1.4) 269.6( 2.2)
ABOVE MODAL AGE 212.1( 1.1) 31.4( 0.7) 160,0( 3.2) 171.5( 1.9) 190.7( 1.5) 212.7( 1.1) 233.8( 1.5) 251.8( 1.9) 262.4( 1.0)

TYPE OF COMMUNITY
EXTREME RURAL 218.4( 2.5) 26.8( 1.4) 174.1( 5.1) 182.7( 4.8) 199.9( 3.2) 219.5( 3.9) 236.4( 2.0) 252.0( 1.3) 260.5( 3.8)
DISADVANTAGED uRBAN 200.0( 2.8) 32.3( 1.2) 148.1( 7.0) 159.6( 4.0) 177.2( 2.1) 199.3( 2.0) 222.1( 4.1) 241.8( 2.5) 255.0( 4.9)
ADVANTAGED URBAN 230.5( 2.5) 28.5( 1.3) 183.5( 6.2) 194.2( 3.1) 211.6( 3.5) 230.7( 2.9) 249.6( 2.2) 266.9( 1.9) 276.8( 3.4)
OTHER 217.0( 1.0) 30.6( 0.5) 166.7( 2.6) 177.7( 2.0) 196.6( 1.0) 217.3( 1.1) 237.7( 1.0) 255.9( 1.1) 266.7( 1.4)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 208.6( 2.6) 28.8( 2.1) 161.1( 8.0) 170.8( 8.9) 189.4( 3.4) 209.4( 2.3) 229.5( 2.2) 245.7( 2.8) 254.9( 5.3)
GRADUATED H.S. 213.9( 1.5) 29.5( 0.9) 164.0( 6.8) 176.0( 3.9) 194.7( 1.8) 214.1( 1.8) 233.8( 1.6) 252.4( 4.3) 261.6( 1.8)
SOME EDUC AFTER H.S. 226.2( 2.2) 31.1( 1.4) 174.0( 4.1) 186.1( 5.7) 205.6( 2.9) 226.7( 2.7) 246.8( 2.5) 265.6( 4.1) 276.5( 7.8)
GRADUATED COLLEGE 223.6( 1.0) 31.0( 0.7) 170.3( 2.0) 182.4( 2.1) 203.2( 2.2) 224.9( 1.0) 244.8( 1.2) 262.4( 1.2) 273.6( 2.2)
UNKNOWN 211.1( 1.1) 29.9( 0.6) 161.1( 2.6) 173.2( 1.7) 191.2( 1.1) 211.5( 1.1) 231.5( 0.9) 248.6( 1.8) 259.1( 1.9)

TYPE OF SCHOOL

PUBLIC 215.8( 0.9) 31.0( 0.5) 164.3( 2.4) 175.8( 1.3) 195.2( 0.8) 216.4( 1.0) 236.8( 1.2) 255.2( 1.6) 265.7( 1.6)
PRIVATE 226.5( 1.9) 28.7( 0.9) 178.2( 3,6) 189.6( 2.4) 207.7( 3.0) 226.3( 1.8) 245.8( 1.7) 262.8( 2.3) 273.2( 2.8)

ABILITY OF STu0 IN CLASS
HIGH ABILITY 240.4( 3.0) 29.5( 2.0) 190.7( 4.9) 201.0( 8.4) 220.9( 3.9) 240.8( 3.1) 260.9( 2.3) 278.1( 5.7) 288.2(11.7)
AVERAGE ABILITY 217.9( 1.3) 29.3( 1.0) 168.9( 3.2) 180.1( 1.7) 198.6( 2.3) 218.5( 1.3) 237.1( 1.8) 254.6( 4.6) 265.5( 2.3)
LOW ABILITY 201.9( 2.0) 29.9( 1.4) 152.5( 9.2) 163.7( 4.9) 181.4( 2.3) 201.6( 2.4) 222.8( 3.7) 240.8( 2.9) 250.5( 3.8)
MIXED ABILITY 218.1( 1.5) 29.9( 0.7) 168.5( 2.9) 178.8( 2.3) 198.1( 2.3) 218.8( 2.1) 238.6( 2.3) 255.6( 1.8) 265.7( 2.5)
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GRADE 4 - ALGEBRA AND FUNCTIONS PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

-- TOTAL --

SEX

MALE

FEMALE

RACE/ETHNICITY
WHITE
BLACK

HISPANIC
ASIAN/PACIFIC ISLANDER

AMER IND/ALASKAN NATV

REGION
NORTHEAST

SOUTHEAST
CENTRAL

WEST

AGE

BELOW MODAL AGE
AT MODAL AGE
ABOVE MODAL AGE

TYPE OF COMMUNITY
EXTREME RURAL
DISADVANTAGED URBAN
ADVANTAGED URBAN
OTHER

PARENTS, EDUCATION LEVEL
LESS THAN M.S.
GRADUATED H.S.

SOME EDUC AFTER H.S.
GRADUATED COLLEGE
UNKNOWN

TYPE OF SCHOOL
PUBLIC

PRIVATE

ABILITY STUDENTS IN CLASS
HIGH ABILITY
AVERAGE ABILITY
LOW ABILITY
MIXED ABILITY

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

215.6( 0.7) 31.5( 0.4) 163.1( 1.7) 174.9( 1.3) 194.8( 0.9) 216.0( 0.7) 237.2( 0.9) 255.6( 0.9) 266.3( 1.8)

215.4( 0.9) 31.8( 0.6) 162.2( 2.1) 174.7( 1.4) 194.61 0.9) 215.6( 1.2) 236.9( 1.4) 255.8( 1.4) 267.1( 2.4)

215.9( 0.8) 31.2( 0.6) 163.6( 1.8) 175.2( 1.4) 195.2( 1.1) 216.5( 1.0) 237.5( 1.1) 255.3( 1.3) 265.6( 1.4)

222.2( 0.8) 29.3( J.6) 173.9( 1.5) 184.8( 0.7) 202.8( 0.8) 222.4( 1.0) 242.1( 1.1) 259.8( 1.6) 269.7( 2.1)

195.4( 1.7) 29.2( 0.7) 147.2( 4.2) 158.9( 3.2) 175.3( 3.1) 195.6( 2.5) 215.3( 1.2) 233.2( 3.1) 242.8( 1.S)

199.6( 1.5) 31.0( 1.0) 148.4( 3.8) 160.9( 3.0) 178.7( 2.4) 200.1( 1.7) 221.2( 3.4) 239.3( 2.5) 249.7( 2.9)

228.6( 3.0) 30.1( 2.5) 174.0( 4.5) 191.3( 5.0) 208.7( 6.2) 230.0( 4.3) 250.1( 3.9) 264.0( 6.2) 274.5C 8.0)

213.8( 3.2) 28.0( 2.2) 169.4(10.1) 178.4( 6.1) 194.7( 7.6) 214.4( 6.7) 232.9( 2.0) 249.9( 6.3) 263.0( 8.6)

219.7( 2.1) 32.0( 0.9) 166.8( 2.7) 178.5( 2.0) 198.1( 2.8) 220.1( 3.0) 241.8( 2.0) 261.0( 3.6) 271.5( 3.6)

208.2( 1.3) 31.2( 1.1) 156.4( 3.3) 168.0( 2.1) 187.7( 1.2) 208.6( 1.6) 229.1( 1.8) 248.0( 2.2) 259.8( 3.3)

218.0( 1.3) 30.2( 1.0) 167.6( 4.1) 179.2( 2.0) 198.7( 1.9) 218.7( 1.3) 238.3( 2.0) 254.8( 2.2) 265.9( 3.0)

217.0( 1.8) 31.6( 0.8) 163.2( 2.1) 175.7( 2.1) 196.0( 2.9) 217.6( 1.9) 238.9( 1.9) 257.2( 2.4) 266.9( 4.4)

215.6( 6.4) 28.2( 6.8) 171.0(29.8) 175.6(25.8) 191.9(10.0) 219.4( 9.7) 237.8(30.8) 246.2( 5.1) 257.5(25.4)

220.2( 0.8) 30.5( 0.6) 169.3( 1.5) 180.8( 1.2) 199.9( 1.2) 220.5( 1.5) 241.0( 0.7) 259.2( 1.5) 269.5( 1.4)

208.9( 1.1) 31.8( 0.6) 155.3( 2.5) 168.2( 1.8) 187.9( 1.5) 209.2( 1.2) 230.7( 1.1) 249.1( 1.4) 260.0( 1.5)

216.8( 2.2) 28.4( 1.2) 167.6( 8.2) 180.7( 3.2) 199.4( 4.0) 216.8( 2.7) 236.0( 1.8) 252.5( 2.9) 263.4( 5.1)

200.0( 2.6) 32.0( 1.4) 146.8( 5.7) 159.6( 3.9) 178.3( 3.5) 200.1( 2.5) 222.7( 2.2) 240.1( 3.0) 251.6( 5.7)

229.0( 3.0) 29.6( 1.4) 179.0( 3.1) 190.8( 4.6) 209.6( 4.0) 229.8( 2.4) 249.2( 3.1) 265.6( 2.9) 273.3( 4.0)

215.4( 0.8) 31.2( 0.5) 163.8( 2.0) 175.2( 1.5) 194.6( 1.0) 215.5( 1.1) 236.7( 1.1) 255.0( 1.0) 266.2( 1.8)

205.4( 1.9) 29.9( 2.3) 157.6(10.6) 167.0( 4.6) 186.0( 7.0) 205.8( 2.0) 225.5( 5.0) 244.3( 4.6) 254.8( 4.9)

209.5( 1.3) 29.3( 0.9) 160.7( 2.2) 172.4( 3.1) 190.2( 2.0) 209.9( 2.7) 229.9( 2.6) 246.5( 4.3) 256.0( 3.9)

221.5( 2.1) 31.0( 1.3) 169.0( 3.7) 182.2( 2.4) 201.3( 2.3) 222.0( 2.7) 242.8( 3.6) 259.8( 4.3) 269.6( 5.8)

222.3( 1.0) 31.8( 0.7) 168.7( 2.3) 180.6( 1.1) 201.5( 1.4) 223.4( 1.7) 244.4( 1.7) 262.6( 2.1) 272.2( 2.9)

211.7( 0.9) 30.9( 0.6) 160.2' 2.7) 171.8( 3.0) 191.4( 1.8) 212.0( 1.4) 232.9( 1.1) 250.4( 1.6) 261.8( 2.2)

214.4( 0.8) 31.6( 0.5) 161.5( 2.4) 173.7( 1.3) 193.5( 1.1) 214.7( 1.0) 235.9( 0.9) 254.3( 1.0) 265.2( 1.6)

225.0( 2.0) 29.1( 1.2) 176.5( 4.5) 188.4( 3.6) 206.0( 2.3) 225.0( 2.0) 244.6( 2.9) 262.1( 2.4) 271.0( 2.8)

238.2( 2.7) 28.6( 1.1) 190.1( 3.7) 200.7( 2.7) 220.1( 3.1) 238.7( 2.7) 257.8( 4.6) 273.9( 2.9) 283.9( 4.8)

217.1( 1.4) 30.7( 1.1) 164.4( 3.6) 177.6( 2.8) 197.6( 1.8) 217.6( 2.5) 237.6( 1.6) 255.7( 1.6) 266.3( 2.7)

202.3( 2.2) 31.7( 1.3) 150.3( 7.6) 162.4( 3.9) 181.4( 3.4) 201.8( 2.1) 223.3( 3.8) 243.8( 5.6) 255,1( 6.8)

216.6( 1.1) 30.3( 0.8) 166.5( 2.4) 177.6( 2.6) 196.6( 1.2) 217.3( 1.3) 237.3( 2.2) 254.9( 2.2) 264.7( 3.1)
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41s GRADE 4 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
0
nri

g PROBLEM

CONTENT AREA NUM & OPER MEASURNENT GEOMETRY DATA MALYS ALGEBRA TOTAL ESTIMATION SDLVING

(NUMBER OF ITEMS) ( 52) ( 20) C 14) C 9) ( 14) (109) ( 20) ( 14)

-- TOTAL -- 52.7( 0.3) 49.6( 0.5) 43.5( 0.4) 58.7( 0.6) 55.4( 0.3) 51.8( 0.3) 55.7C 0.3) 42.9( 0.7)

SEX
KALE 53.2( 0.5) 51.4( 0.6) 43.7( 0.6) 58.7( 0.7) 55.4( 0.5) 52.4( 0.4) 56.7( 0.4) 43.6( 0.9)

FEMALE 52.2( 0.4) 47.7( 0.5) 43.3( 0.5) 58.7( 0.7) 55.3( 0.4) 51.2( 0.4) 54.7( 0.5) 42.2( 0.8)

RACE/ETHNICITY
WHITE 55.7( 0.4) 53.5( 0.5) 46.6( 0.5) 63.2( 0.6) 58.5( 0.5) 55.1( 0.4) 58.1( 0.4) 47.9( 0.9)

BLACK 42.8( 0.6) 36.4( 0.7) 33.3( 0.7) 44.8( 1.0) 45.3( 0.7) 40.9( 0.6) 48.5( 0.4) 26.9( 0.9)

HISPANIC 45.7( 0.7) 41.2( 1.1) 36.5( 1.0) 48.4( 1.2) 47.7( 0.8) 44.2( 0.8) 51.2( 0.7) 33.5C 1.0)

ASIAN/PACIFIC ISLANDER 58.3( 1.1) 56.0( 1.7) 48.2( 2.0) 64.3( 2.3) 61.5( 1.2) 57.5( 1.2) 57.0( 2.3) 48.7( 4.5)

AKER IND/ALASKAN NATV 50.1( 1.3) 46.4( 1.4) 39.2( 1.9) 51.3( 2.1) 54.6( 1.7) 48.7( 1.2) 50.8( 1.4) 36.5C 1.9)

REGION
NORTHEAST 54.5( 0.7) 50.6( 0.8) 46.1( 0.7) 60.5( 1.3) 57.6( 0.9) 55.6( 0.7) 58.8( 0.9) 48.4( 2.2)

SOUTHEAST 49.8( 0.8) 45.8( 1.0) 40.3( 1.0) 55.1( 1.1) 51.8( 0.8) 48.5( 0.8) 53.3( 0.5) 36.5( 0,8)

CENTRAL 53.0( 0.8) 50.9( 1.1) 43.5( 0.9) 60.6( 1.0) 56.6( 0.7) 52.5( 0.7) 56.5( 0.9) 44.8( 1.5)

WEST 53.6( 0.8) 51.0( 1.2) 44.3( 0.9) 58.6( 1.4) 55.7( 0.7) 52.6( 0.9) 54.9( 0.7) 43.0( 1.6)

AGE
BELOW MODAL AGE 52.8( 3.5) 40.8( 4.4) 46.3( 3.9) 70.2( 5.7) 62.2( 4.5) 52.4( 3.3) 47.3( 4.5) 38.3( 9.3)

AT MODAL AGE 54.8( 0.4) 51.8( 0.5) 45.2( 0.4) 60.8( 0.6) 57.5( 0.4) 53.9( 0.4) 56.4( 0.4) 44.9( 0.8)

ABOVE MODAL AGE 49.5( 0.5) 46.3( 0.7) 40.9( 0.7) 55.4( 0.9) 52.1( 0.6) 48.6( 0.6) 54.7( 0.5) 40.0( 0.8)

TYPE OF COMMUNITY
EXTREME RURAL 52.6( 1.2) 51.3( 1.7) 42.4( 1.9) 59.3( 2.4) 54.6( 1.7) 51.9( 1.4) 56.4( 0.8) 42.7( 2.0)

DISADVANTAGED uRBAN 46.4( 1.2) 41.8( 1.5) 36.8( 1.4) 47.6( 1.6) 48.3( 1.4) 44.7( 1.2) 51.8( 0.8) 34.6( 1.9)

ADVANTAGED URBAN 60.5( 1.0) 59.2( 1.3) 49.0( 1.3) 67.9( 1.3) 61.4( 1.5) 59.5( 1.0) 62.8( 1.1) 55.8C 2.2)

OTHER 52.3( 0.4) 48.8( 0.6) 43.7( 0.6) 58.5( 0.7) 55.5( 0.4) 51.5( 0.4) 55.3( 0.4) 42.7( 0.9)

PARENTS' EDUCATION LEvEL
LESS THAN H.S. 46.6( 1.4) 41.5( 1.6) 37.7( 1.3) 50.8( 2.0) 49.1( 1.1) 45.2( 1.2) 50.91 1.3) 34.4( 1.5)

GRADUATED H.S. 50.31 0.7) 48.01 0.8) 41.81 0.6) 55.11 0.7) 52.4( 0.6) 49.51 0.5) 55.51 0.6) 40.2( 1.1)

SOME EDUC AFTER H.S. 58.61 1.0) 56.11 1.2) 48.21 1.5) 63.51 1.5) 58.81 1.0) 57.21 0.9) 57.21 0.9) 47.6( 1.7)

GRADUATED COLLEGE 56.41 0.5) 53.6( 0.6) 46.61 0.6) 64.0( 0.8) 58.7( 0.5) 55.5( 0.5) 58.5( 0.6) 47.4( 1.1)

UNKNOWN 49.4( 0.5) 45.81 0.6) 40.81 0.6) 54.6( 0.7) 53.4( 0.5) 48.6( 0.4) 53.41 0.5) 39.9( 0.8)

TYPE OF SCHOOL
PUBLIC 52.01 0.4) 48.71 0.6) 42.91 0.5) 57.8( 0.7) 54.81 0.4) 51.11 0.4) 55.3( 0.4) 42.6( 0,7)

PRIVATE 57.81 0.9) 55.81 1.2) 47.51 1,2) 64.6( 1.2) 59.5( 0.9) 56.9( 0.9) 59.6( 1.3) 46.21 2.6)

ABILITY OF STUDENTS IN CLASS
HIGH ABILITY 64.81 1.8) 62.71 2.3) 54.8( 2.0) 72.3( 2.4) 66.51 1.9) 64.0( 1.9) 62.2( 1.6) 53.81 2.5)

AVERAGE ABILITY 52.6( 0.6) 50.11 0.8) 43.11 0.8) 58.51 0.9) 55.9( 0.7) 51.81 0.6) 56.4( 0.6) 44.5( 1.3)

LOW ABILITY 45.41 0.9) 41.31 1.3) 35.81 1.2) 50.4( 1.4) 48.71 1.0) 44.31 0.9) 51.2( 1.4) 33.1( 2.2)

MIXED ABILITY 52.61 0.7) 49.61 0.9) 43.4( 0.9) 59.2( 1.1) 55.11 0.7) 51.7( 0.7) 54.4( 0.8) 40.01 1.7)
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GRADE 4 - MEAN PERCENTAGE
ONLY MULTIPLE-CHOICE

CORP.',
QUESTIONS

MUM & OPER MEASURMENT

( 43) ( 15)

BY CONTENT AREA

GEOMETRY DATA MALYS ALGEBRA

( 7) ( 8) ( 8)

TOTAL

( 81)

ESTIMATION

( 20)

PROBLEM
SOLVING

( 1)

CONTENT AREA
(NUMBER OF ITEM)

-- TOTAL 50.9( 0.4) 53.4( 0.5) 51.9( 0.5) 59.7( 0.5) 55.1( 0.4) 52.7( 0.4) 55.7( 0.3) 32.1( 1.6)

SEx

MALE
FEMALE

51.6(

50.3(

0.5)
0.4)

55.8(

50.9(

0.6)

0.5)

52.5(
51.2(

0.7)
0.5)

60.1(

59.3(

0.7)

0.7)

54.9(

55.3(

0.5)

0.6)

53.6(

51.9(
0.5)

0.4)

56.7,

54.7(

0.4)

0.5)

36.8(
27.3(

2.0)

1.8)

RACE/ETHNICITY
WHITE 53.8( 0.4) 56.8( 0.5) 54.5( 0.5) 63.8( 0.6) 58.0( 0.5) 55.8( 0.4) 58.1( 0.4) 35.6( 2.0)

BLACK 41.3( 0.6) 42.1( 0.7) 43.6( 1.0) 47.2( 0.9) 46.0( 0.9) 42.7( 0.6) 48.5( 0.4) 20.4( 2.3)

HISPANIC 44.2( 0.7) 45.7( 1.1) 45.7( 1.1) 49.8( 1.3) 48.0( 0.9) 45.5( 0.7) 51.2( 0.7) 26.3( 2.3)

ASIAN/FACIFIL: AMERICAN 55.9( 1.1) 59.9( 1.6) 54.8( 1.6) 64.7( 2.2) 61.0( 1.6) 57.9( 1.0) 57.0( 2.3) 30.7( 5.3)

AMER IND/ALASKAN NATv 48.1( 1.4) 49.8( 1.6) 49.4( 2.0) 53.5( 1.9) 53.4( 2.7) 49.6( 1.3) 50.8( 1.4) 30.2( 7.9)

REGION
NoRTHEAST 52.7( 0.6) 53.9( 0.7) 54.6( 0.6) 61.4( 1. 56.8( 0.9) 54.4( 0.6) 58.8( 0.9) 36.1( 3.1)

SOuTHEAST 48.4( 0.8) 50.1( 0.9) 49.3( 1.4) 56.3( 1.1) 52.8( 1.0) 50.0( 0.9) 53.3( 0.5) 25.6( 2.0)

CENTRAL 50.9( 0.8) 54.4( 1.1) 51.4( 0.9) 61.2( 0.9) 55.8( 0.8) 53.1( 0.7) 56.5( 0.0) 38.6( 4.5)

WEST 51.9( 0.9) 55.0( 1.1) 52.6( 1.0) 59.9( 1.4) 55.1( 0.7) 53.6( 0.9) 54.9( 0.7) 29.1( 2.7)

AGE

BELOw NODAL AGE 50.5( 3.3) 48.8( 5.3) 58.2( 5.5) 72.0( 5.9) 61.7( 5.1) 54.1( 3.4) 47.3( 4.5) 5.8( 5.3)

AT NoDAL AGE 53.0( 0.4) 55.5( 0.5) 53.6( 0.5) 61.7( 0.6) 57.1( 0.5) 54.8( 0.4) 56.4( 0.4) 33.6( 1.5)

ABOVE MODAL AGE 47.8( 0.5) 50.2( 0.7) 49.3( 0.8) 56.6( 0.8) 52.1( 0.6) 49.7( 0.5) 54.7( 0.5) 30.2( 2.7)

TypE oF COMMUNITY
EXTREME RuRAL 50.6( 1.3) 54.8( 1.6) 50.0( 2.2) 60.1( 2.2) 55.7( 1.7) 52.8( 1.4) 56.4( 0.8) 39.5( 7.5)

DISADVANTAGED URBAN 44.6( 1.2) 46.5( 1.4) 46.7( 1.6) 49.3( 1.6) 48.6( 1.4) 46.0( 1.2) 51.8( 0.8) 27.5( 3.5)

ADVANTAGED URBAN 59.1( 1.0) 62.0( 1.1) 58.0( 1.2) 69.1( 1.3) 60.9( 1.5) 60.7( 1.0) 62.8( 1.1) 44.0( 5.0)

OTHER 50.5( 0.5) 52.7( 0.6) 51.9( 0.6) 59.4( 0.7) 55.0( 0.4) 52.3( 0.4) 55.3( 0.4) 29.9( 1.4)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 44.8( 1.5) 45.2( 1.6) 47.8( 1.5) 52.1( 2.3) 48.3( 1.5) 46.2( 1.2) 50.9( 1.3) 24.0( 4.3)

GRADUATED H.S. 48.6( 0.6) 52.7( 0.9) 49.3( 0.9) 56.3( 0.7) 52.8( 0.7) 50.6( 0.5) 55.5( 0.6) 32.6( 3.8)

SONE EDUC AFTER H.S. 56.6( 1.0) 59.2( 1.2) 56.7( 1.5) 64.2( 1.6) 59.2( 1.1) 58.1( 0.9) 57.2( 0.9) 43.6( 4.0)

GRADUATED COLLEGE 54.8( 0.5) 57.3( 0.6) 54.6( 0.6) 65.1( 0.8) 58.3( 0.A) 56.6( 0.5) 58.5( 0.6) 36.3( 2.4)

UNEnuwN 47.5( 0.5) 49.4( 0.7) 49.7( 0.8) 55.5( 0.7) 52.9( 0.5) 49.4( 0.5) 53.4( 0.5) 26.2( 1.9)

TYPE OF SCROOL
PUBLIC 50.3( 0.4) 52.6( 0.6) 51.5( 0.6) 58.9( 0.6) 54.6( 0.4) 52.1( 0.4) 55.3( 0.4) 31.4( 1.8)

PRIVATE 55.7( 0.9) 58.8( 1.0) 54.5( 1.0) 65.5( 1.1) 58.7( 1.0) 57.4( 0.9) 59.6( 1.3) 38.5( 5.4)

ABILITY OF STUDENTS IN CLASS
HIGH ABILITY 63.2( 2.0) 64.7( 2.2) 61.6( 2.1) 73.0( 2.3) 65.1( 1.9) 64.5( 1.9) 62.2( 1.6) 46.2( 4.3)

AVERAGE ABILITY 50.5( 0.7) 54.1( 0.8) 51.6( 0.9) 59.6( 0.9) 55.7( 0.7) 52.7( 0.6) 56.4( 0.6) 28.7( 2.0)

LOW ABILITY 43.9( 0.9) 46.6( 1.2) 46.2( 1.3) 52.0( 1.5) 49.6( 1.1) 45.9( 0.9) 51.2( 1.4) 27.8( 5.1)

MIXED ABILITY 50.9( 0.7) 53.6( 0.9) 51.8( 0.9) 60.1( 1.0) 54.5( 0.6) 52.7( 0.7) 54.4( 0.8) 32.4( 3.2)
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; GRADE 4 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
ONLY CONSTRUCTED-RESPONSE QUESTIONS

CONTENT AREA
(NUMBER OF ITEMS)

NUM & OPER

( 9)

MEASURMENT
( 5)

GEOMETRY

( 7)

DATA MALYS
( 1)

ALGEBRA
( 6)

TOTAL

( 28)

PROBLEM

SOLVING

( 13)

-- TOTAL -- 61.2( 0.5) 38.2( 0.7) 35.11 0.5) 50.7( 1.4) 55.8( 0.5) 49.0( 0.4) 43.81 0.7)

SEX
KALE 60.9( 0.6) 38.4( 0.9) 34.81 0.7) 47.8( 1.6) 56.11 0.6) 48.9( 0.5) 44.2( 0.9)
FEMALE 61.4( 0.7) 38.0( 0.8) 35.51 0.7) 53.91 1.9) 55.41 0.5) 49.21 0.5) 43.3( 0.9)

RACE/ETHNICITY
WHITE 64.6( 0.6) 43.5( 0.8) 38.8( 0.7) 58.3( 1.6) 59.2( 0.6) 53.0( 0.5) 48.8( 0.9)
BLACK 50.1( 1.1) 19.2( 1.5) 22.9( 0.9) 25.6( 3.0) 44.4( 0.9) 35.7( 0.7) 27.4( 1.0)
HISPANIC 52.8( 1.2) 27.7( 1.7) 27.3( 1.3) 37.4( 2.7) 47.4( 1.1) 40.2( I.1) 34.1( 1.0)

ASIAN/PACIFIC AMERICAN 69.7( 1.6) 44.3( 3.3) 41.71 3.5) 61.2( 5.0) 62.1( 1.4) 56.2( 1.8) 50.1( 4.7)
AMER IND/ALASKAN NATV 59.9( 2.0) 36.4( 3.0) 29.01 2.9) 34.4( 7.3) 56.1( 1.7) 46.3( 1.6) 36.9( 2.0)

REGION

NORTHEAST 62.8( 1.1) 40.51 1.3) 37.61 1.1) 53.9( 3.0) 58.6( 1.3) 51.3( 1.0) 49.4( 2.2)
SOUTHEAST 56.9( 1.5) 32.9( 1.6) 31.31 1.0) 45.1( 2.2) 50.3( 0.9) 44.4( 1.0) 37.3( 0.8)
CENTRAL 63.2( 0.6) 40.51 1.2) 35.71 1.3) 55.8( 3.5) 57.81 1.0) 50.9( 0.7) 45.2( 1.6)
WEST 61.8( 0.8) 39.11 1.7) 35.9( 1.1) 48.5( 2.7) 56.4( 1.0) 49.7( 0.9) 44.1( 1.6)

AGE
BELOW MODAL AGE 64.1( 6.3) 16.9( 5.0) 34.31 4.8) 56.0(15.9) 62.8( 7.4) 47.6( 3.8) 40.8(10.0)
AT MODAL AGE 63.6( 0.6) 40.7( 1.0) 36.8( 0.6) 54.0( 1.5) 58.2( 0.5) 51.3( 0.4) 45.8( 0.8)

ABOVE MODAL AGE 57.6( 0.9) 34.6( 1.2) 32.5( 1.0) 45.8( 2.1) 52.1( 1.0) 45.6( 0.9) _40.8( 0.8)

TYPE OF COMMUNITY
EXTREME RURAL 62.0( 1.8) 40.8( 2.5) 34.8( 2.1) 52.8( 4.7) 53.0( 1.9) 49.2( 1.3) 43.0( 2.0)
DISADVANTAGED URBAN 55.2( 1.8) 27.6( 2.4) 26.9( 1.6) 34.0( 3.3) 47.9( 1.6) 40.9( 1.6) 35.1( 2.0)

ADVANTAGED URBAN 66.9( 1.2) 50.6( 2.4) 39.9( 1.7) 58.6( 3.2) 61.9( 1.9) 55.9( 1.4) 56.7( 2.1)
OTHER 60.9( 0.6) 37.01 0.8) 35.4( 0.7) 51.3( 1.9) 56.2( 0.7) 48.9( 0.6) 43.7( 0.9)

PARENTS, EDUCATION LEVEL
LESS THAW H.S. 54.9( 1.7) 30.5( 3.2) 27.7( 1.8) 40.6( 4.4) 50.01 2.0) 42.21 1.5) 35.2( 1.6)

GRADUATED H.S. 58.5( 1.5) 33.6( 1.5) 34.3( 1.0) 45.9( 2.6) 51.9( 1.0) 46.11 0.9) 40.8( 1.1)

SOME EDUC AFTER H.S. 67.9( 1.2) 46.9( 2.2) 39.8( 1.9) 58.21 3.4) 58.21 1.7) 54.7( 1.3) 47.9( 1.7)

GRADUATED COLLEGE 64.0( 0.6) 42.6( 1.2) 38.6( 0.9) 55.6( 1.7) 59.21 0.7) 52.5( 0.6) 48.2( 1.1)

UNKNONN 58.8( 0.7) 34.8( 0.9) 31.8( 0.7) 47.81 2.3) 54.11 0.8) 46.41 0.6) 41.0( 0.3)

TYPE OF SCHOOL

PUBLIC 60.3( 0.6) 37.1( 0.9) 34.4( 0.6) 49.7( 1.5) 55.1( 0.6) 48.2( 0.5) 43.4( 0.8)
PRIVATE 67.7( 1.0) 46.6( 1.8) 40.4( 1.7) 57.8( 2.5) 60.6( 1.2) 55.2( 1.2) 46.8( 2.5)

ABILITY OF STUDENTS IN CLASS
NIGH ABILITY 72.2( 1.5) 56.7( 3.0) 48.1( 2.7) 66.7( 4.4) 68.31 2.4) 62.4( 1.9) 54.3( 2.6)
AVERAGE ABILITY 62.2( 0.9) 38.1( 1.3) 34.6( 1.0) 50.01 1.9) 56.1( 1.0) 49.3( 0.8) 45.7( 1.3)

LOW ABILITY 52.8( 1.3) 25.3( 2.3) 25.3( 1.3) 37.31 3.5) 47.6( 1.5) 39.31 1.1) 33.5( 2.3)
MIXED ABILITY 60.9( 1.0) 37.6( 1.4) 35.01 1.2) 52.0( 2.8) 55.8( 1.0) 48.9( 0.9) 40.6( 1.6)
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GRADE 4 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN
CONTENT

AREA

ITEM

TYPE

SOLVE STORY PROBLEM (ADDITION) 88.8(0.8) 86.9(1.0) 90.9(1.2) 90.6(1.0) 83.3(1.8) 85.6(2.0) 89.7(5.2) 1 1

APPLY CONCEPT OF AREA 31.0(1.4) 31.3(1.7) 30.7(1.7) 33.6(1.7) 20.0(2.2) 29.3(3.3) 44.8(5.1) 2 1

FIND GREATEST MONETARY VALUE 81.3(1.1) 83.2(1.2) 79.2(1.4) 85.2(1.1! 71.0(2.5) 72.2(2.4) 86.5(5.2) 2 1

SOLVE NUMBER SENTENCE (ADDITION) 94.0(0.5) 92.5(0.8) 95.5(0.5) 95.3(0.6) 90.3(1.7) 89.0(2.0) 98.0(1.2) 5 2

REPRESENT PLACE VALUE 67.3(1.1) 68.6(1.4) 65.9(1.7) 71.4(1.2) 56.4(2.7) 55.4(2.4) 76.2(3.9) 1 1

DETERMINE GREATEST METRIC UNIT 50.9(1.4) 57.3(1.7) 44.1(1.8) 53.4(1.7) 41.7(2.4) 49.1(2.7) 57.2(5.9) 2 1

APPLY PROPERTIES OF A SQUARE 56.6(1.1) 56.3(1.4) 56.9(1.7) 61.0(1.5) 43.6(2.5) 46.1(3.1) 63.0(4.9) 3 2

DETERMINE LARGEST 1t14BER 80.8(0.9) 81.3(1.0) 80.2(1.5) 83.5(1.1) 72.0(1.9) 75.5(1.9) 84.8(3.2) ' 1 1

READ DATA ON BAR GRAPH 79.7(0.7) 78.3(1.3) 81.2(1.0) 83.5(0.8) 67.6(2.1) 74.0(2.6) 83.6(3.8) 4 1

INTERPRET BAR GRAPH DATA 41.6(1.3) 42.3(1.8) 40.9(1.8) 46.9(1.5) 26.6(3.0) 29.0(2.8) 49.9(6.9) 4 1

SUBTRACT WHOLE NLNBERS 82.0(1.0) 80.5(1.2) 83.7(1.3) 85.9(0.9) 69.1(2.6) 74.8(3.1) 94.1(1.9) 1 2

SUBTRACT WHOLE NUMBERS 61.7(1.1) 61.5(1.3) 62.0(1.7) 65.1(1.2) 49.7(3.7) 54.9(2.8) 77.8(3.8) 1 2

SOLVE MULTI-STEP STORY PROBLEM 45.3(1.0) 45.4(1.4) 45.1(1.6) 49.5(1.2) 30.1(2.4) 37.7(2.8) 56.8(4.9) 1 1

WRITE NUMBER SENTENCE (MULTIPLICATION) 79.9(1.0) 78.6(1.5) 81.3(1.2) 83.0(1.1) 69.9(2.4) 73.0(2.5) 90.0(2.8) 1 2

USE PART-WHOLE RELATIONSHIP 36.3(1.6) 40.1(1.9) 32.2(2.0) 39.4(1.9) 28.5(2.8) 25.5(2.6) 40.4(6.2) 1 1

SOLVE NUMBER SENTENCE (ADDITION) 69.1(0.9) 67.3(1.1) 71.0(1.3) 71.9(1.2) 60.9(2.0) 60.3(3.1) 78.1(4.1) 5 2

FIND PERIMETER OF A RECTANGLE 22.6(1.1) 24.5(1.6) 20.6(1.5) 25.4(1.3) 12.6(2.0) 18.6(2.0) 30.1(4.7) 2 1

APPLY TRANSITIVE PROPERTY 61.7(1.2) 63.8(1.7) 59.4(1.5) 64.0(1.5) 52.5(3.4) 57.1(2.9) 76.0(4.3) 2 1

ESTIMATE BY INSPECTION 64.1(1.1) 65.4(1.7) 62.8(1.7) 67.7(1.3) 51.2(2.4) 58.2(3.3) 76.8(4.9) 1 1

ADD WHOLE NUMBERS 88.3(0.6) 86.2(0.8) 90.6(0.6) 89.6(0.7) 83.6(1.4) 86.4(1.3) 93.0(2.0) 1 1

COMPARE WEIGHTS 78.1(0.7) 80.7(0.9) 75.3(1.1) 82.9(0.9) 64.8(1.6) 65.5(2.0) 86.0(2.4) 2 1

APPLY TRANSFORMATIONAL GEOMETRY 69.4(0.7) 66.4(1.3) 72.7(1.1) 70.6(0.9) 66.8(2.1) 65.0(1.7) 74.7(3.7) 3 1

IDENTIFY SOLUTION PROCEDURE 49.3(0.9) 48.8(1.1) 49.8(1.2) 53.8(1.0) 35.8(1.8) 40.1(1.8) 49.8(4.1) 1 1

INTERPRET PIE CHART DATA 43.3(1.0) 41.9(1.1) 44.9(1.3) 47.3(1.2) 31.4(1.6) 34.9(2.0) 54.4(6.0) 4 1

SOLVE MULTI-STEP STORY PROBLEM 34.9(0.7) 37.5(1.1) 32.3(1.0) 40.0(0.9) 19.8(1.3) 25.3(1.6) 36.3(3.3) 1 1

APPLY PROPERTIES OF A CUBE 35.6(0.9) 37.7(1.3) 33.4(0.9) 37.8(1.1) 28.8(1.6) 30.0(1.7) 43.0(3.8) 3 1

APPLY CONCEPT OF PERIMETER 37.8(0.9) 40.5(1.3) 34.9(1.0) 40.8(1.1) 30.3(1.6) 27.7(1.7) 46.3(3.5) 2 1

SOLVE MULTI-STEP STORY PROBLEM 27.4(0.9) 24.0(1.1) 31.2(1.1) 29.6(1.0) 20.6(1.7) 21.8(1.4) 38.8(3.8) 1 1

APPLY CONCEPT OF EQUALITY 30.6(1.1) 32.6(1.2) 28.4(1.4) 35.8(1.3) 16.0(1.3) 19.0(1.5) 36.1(3.2) 5 1

SOLVE STORY PROBLEM (DIVISION) 42.:(0.9) 42.2(1.2) 42.9(1.2) 46.1(1.1) 32.0(1.7) 34.9(1.8) 48.8(4.6) 1 1

SOLVE STORY PROBLEM (FRACTIONS) 24.s(0.7) 26.0(0.9) 22.8(1.0) 24.8(0.9) 23.3(1.5) 22.0(1.3) 32.6(7.2) 1 1

READ A SCALE DIAGRAM .:1.2(0.5) 24.5(1.1) 17.6(0.9) 22.6(0.8) 15.6(1.5) 19.9(1.7) 24.7(3.2) 1 1

SOLVE AN INEQUALITY 17.4(0.7) 17.6(0.9) 17.1(1.0) 18.0(0.9) 13.6(1.3) 17.3(1.6) 19.1(5.5) 5 1

SOLVE A NUMBER SENTENCE 52.1(1.2) 58.2(1.7) 45.2(1.6) 57.0(1.4) 34.4(3.6) 42.7(2.3) 63.5(7.4) 5 2

DRAW AN OBTUSE ANGLE 8.8(0.7) 9.0(1.0) 8.5(0.9) 9.1(1.0) 6.5(1.3) 7.3(1.3) 17.7(6.2) 3 2

VISUALIZE A GEOMETRIC FIGURE 62.0(0.8) 58.5(1.2) 66.1(1.6) 67.5(1.1) 47.3(2.6) 50.9(2.9) 56.6(4.3) 3 2

APPLY PLACE VALUE 50.2(1.0) 50.6(1.8) 49.8(1.5) 56.9(1.4) 31.2(2.3) 33.1(2.2) 60.7(5.8) 1 2

APPLY PART-WHOLE RELATIONSHIP 18.4(0.9) 21.0(1.4) 15.5(1.1) 21.9(1.3) 7.5(1.1) 11.5(1.8) 28.2(4.4) 1 2

COMPLETE A BAR GRAPH 50.7(1.4) 47.8(1.6) 53.9(1.9) 58.3(1.6) 25.6(3.0) 37.4(2.7) 61.2(5.0) 4 2

READ A RULER 23.5(1.0) 25.7(1.4) 20.9(1.0) 28.6(1.3) 4.9(1.1) 17.1(2.0) 25.6(2.8) 2 2

COMPLETE A LETTER PATTERN 34.0(0.9) 32.0(1.3) 15.3(1.5) 40.0(1.2) 13.0(1.8) 24.0(1.9) 36.5(5.0) 5 2

USE A NUMBER LINE GRAPH 25.1(1.1) 25.0(1.6) 25.2(1.3) 29.6(1.4) 11.2(1.5) 14.3(1.4) 29.3(4.7) 1 2

SUBTRACT WHOLE NUMBERS 76.5(0.9) 77.5(1.4) 75.5(1.4) 78.7(1.2) 68.2(3.0) 71.4(2.4) 84.9(7.4) 1 2

DRAW A GEOMETRIC FIGURE 28.5(1.3) 28.8(2.1) 28.1(1.9) 30.9(1.6) 15.1(1.9) 23.6(2.5) 49.4(3.6) 3 2

SOLVE STORY PROBLEM (MONEY) 62.0(1.0) 61.7(1.5) 62.3(1.5) 68.4(1.2) 42.5(2.4) 49.4(2.3) 65.2(5.6) 1 1

-a
)1.

ESTIMATE DISTANCE ON MAP
COMPLETE A GEOMETRIC PATTERN

23.9(1.1)
88.7(0.7)

24.6(1.3)

88.7(0.9)

23.1(1.6)
88.8(0.8)

25.4(1.4)

91.2(0.8)
19.0(2.2)

80.0(2.0)

20.8(1.6)
83.1(1.9)

29.5(4.8)

92.8(2.6)

1

5

1

1

0
CTI

S

DRAW GEOMETRIC FIGURE
SOLVE STORY PROBLEM (REASONING)
REPRESENT WORDS WITH SYMBOLS

29.6(1.2)
65.9(1.0)
50.1(1.3)

30.9(1.7)
63.8(1.6)
50.3(1.6)

28.2(1.7)
68.1(1.4)
49.9(1.8)

34.7(1.5)
68.8(1.3)
53.7(1.5)

10.8(1.7)
55.9(1.9)

38.5(2.7)

23.0(2.4)
62.9(2.7)
41.9(3.0)

32.6(5.3)
64 .5(5.0)

59.5(4.9)

3

1

5

2

1

1
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NS GRADE 4 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS
0
rn

255

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN

CONTENT ITEM

AREA TYPE

DRAW A GEOMETRIC FIGURE 16.7(1.0) 18.0(1.5) 15.2(1.4) 20.3(1.3) 3.6(1.0) 11.9(1.9) 21.7(5.8) 3 2
COMPARE WEIGHTS 43.9(1.0) 45.7(1.3) 41.9(1.3) 46.5(1.3) 36.3(2.2) 37.8(2.3) 38.0(5.8) 2 1

UNDERSTAND WHEN TO ESTIMATE 41.3(1.1) 41.1(1.6) 41.5(1.6) 44.3(1.5) 36.1(2.6) 30.6(1.9) 40.2(5.2) 1 1

USE A RULER 45.7(1.1) 46.4(1.4) 45.1(1.6) 51.9(1.2) 22.2(2.1) 33.8(2.3) 59.6(6.1) 2 2
USE A RULER 55.7(1.1) 54.9(1.7) 56.5(1.7) 61.7(1.2) 33.6(2.6) 45.7(2.6) 57.7(5.4) 2 2
APPLY PLACE VALUE 37.2(1.4) 37.9(1.7) 163(2.0) 39.1(1.8) 30.5(2.7) 32.6(2.1) 36.6(4.5) 1 1

SOLVE STORY PROBLEM (REMAINDER) 33.3(1.2) 36.1(1.6) 30.4(1.7) 35.6(1.5) 23.9(2.0) 29.9(3.0) 47.8(5.7) 1 1

VISUALIZE A CUBE 24.2(0.9) 23.3(1.5) 25.2(1.2) 26.2(1.1) 15.7(2.3) 21.0(2.4) 35.3(5.8) 3 1

EXTEND A NUMBER PATTERN 31.4(1.3) 31.4(2.1) 31.4(1.8) 33.0(1.6) 25.8(2.5) 27.9(2.9) 41.1(6.3) 5 1

SOLVE A PROBABILITY PROBLEM 29.0(1.4) 30.5(1.8) 27.3(1.8) 32.0(1.6) 20.6(2.2) 19.5(2.4) 33.8(4.9) 4 1

FIND AREA OF A RECTANGLE 22.2(1.3) 22.4(1.8) 22.1(1.6) 24.0(1.6) 15.9(2.2) 15.5(2.0) 33.5(6.1) 2 1

LOCATE OBJECT ON A GRID 89.9(0.7) 138.7(0.9) 91.0(1.1) 92.7(0.7) 82.2(2.4) 82.2(2.1) 89.7(5.4) 5 1

READ A BAR GRAPH 86.1(0.8) 88.0(1.1) 84.2(1.1) 89.5(0.8) 76.2(2.6) 76.6(2.2) 90.0(6.4) 4 1

ESTIMATE DISTANCZ GIVEN TIME 80.3(0.9) 84.0(1.2) 76.7(1.3) 85.5(1.0) 61.5(2.9) 72.9(2.0) 78.3(7.4) 2 1

APPLY CONCEPT OF PROBABILITY 78.3(1.0) 78.6(1.1) 78.0(1.5) 81.4(1.1) 69.3(2.5) 71.2(2.5) 77.1(5.5) 4 1

READ A WEIGHT SCALE 76.2(1.0) 78.9(1.2) 73.5(1.5) 81.3(1.1) 59.1(3.2) 64.1(2.5) 80.6(3.0) 2 1

FIND GREATEST DISTANCE BETWEEN POINTS 60.1(1.2) 61.6(1.6) 58.6(1.5) 65.8(1.5) 43.4(2.5) 44.5(3.1) 63.8(4.3) 2 1

ANALYZE VOLUME RELATIONSHIPS 73.0(0.8) 73.6(1.1) 72.5(1.1) 77.3(0.9) 60.7(2.9) 62.9(2.5) 77.2(4.1) 2 1

IDENTIFY PARALLEL LINES 49.3(1.3) 51.8(1.9) 46.8(1.4) 54.6(1.5) 35.5(2.9) 37.1(2.6) 39.9(5.2) 3 1

IDENTIFY EXAMPLE OF CYLINDER 64.7(1.1) 65.9(1.4) 63.5(1.5) 68.5(1.3) 52.0(2.6) 54.9(2.0) 66.9(3.9) 3 1

SOLVE STORY PROBLEM (MULTIPLICATION) 56.2(1.3) 55.3(1.9) 57.1(1.8) 59.6(1.6) 43.0(2.8) 48.2(2.9) 67.7(***) 1 1

APPLY PLACE VALUE 61.4(1.1) 65.0(1.6) 57.7(1.6) 64.1(1.3) 52.4(3.1) 53.8(2.4) 68.0(8.7) 1 i

IDENTIFY AN EVEN NUMBER 41.9(1.2) 45.5(1.7) 38.3(1.6) 45.3(1.4) 30.9(3.1) 31.0(2.1) 53.1(5.0) 1 1

SOLVE MULTI-STEP STORY PROBLEM 47.1(1.4) 48.0(1.4) 46.2(1.9) 51.5(1.8) 32.3(2.5) 35.9(2.4) 48.1(6.1) 1 1

READ A GRAPH 63.3(1.2) 64.3(1.5) 62.2(1.6) 68.0(1.5) 45.0(2.7) 52.9(3.0) 75.4(4.2) 4 1

IDENTIFY CORRECT EXPLANATION 37.0(1.1) 38.1(1.2) 35.9(1.8) 38.2(1.3) 31.5(2.9) 35.1(2.7) 28.5(7.2) 1 1

SOLVE STORY PROBLEM (DIVISION) 36.7(1.3) 40.4(1.5) 33.1(1.7) 39.6(1.8) 25.3(2.5) 31.3(2.5) 35.0(4.3) 1 1

IDENTIFY A NUMBER RELATIONSHIP 52.4(1.1) 53.6(1.7) 51.3(1.4) 55.8(1.5) 45.5(2.3) 39.0(3.4) 53.7(6.5) 1 1

INTERPRET DECIMAL REPRESENTATION 61.4(1 3) 61.9(2.3) 60.9(1.9) 62.8(1.6) 54.1(3.4) 60.0(2.3) 70.1(6.3) 1 1

APPLY CONCEPT OF SYMMETRY 91.9(0.6) 91.4(0.8) 92.5(0.9) 94.2(0.6) 86.6(1.9) 84.2(2.1) 90.5(3.0) 3 1

USE ORDER OF OPERATIONS 82.1(0.9) 81.0(1.2) 83.4(1.2) 85.0(1.0) 73.7(1.8) 76.5(2.6) 84.1(4.9) 1 1

DIVIDE WHOLE NUMBERS 76.9(1.1) 75.0(1.4) 79.0(1.4) 80.5(1.3) 67.4(2.1) 66.7(2.4) 78.7(5.8) 1 1

FIND SUM USING NUW3ER LINE 56.4(1.0) 55.8(1.3) 57.1(1.4) 59.2(1.2) 48.2(2.3) 47.0(2.3) 65.1(4.8) 5 1

SOLVE RATIO PROBLEM 56.0(1.3) 58.1(1.8) 53.6(1.5) 58.3(1.6) 48.0(2.4) 50.7(2.6) 61.6(5.3) 1 1

SOLVE MULTI-STEP STORY PROBLEM 32.4(0.8) 33.1(1.4) 31.7(1.3) 34.8(1.1) 26.6(1.9) 24.5(2.1' 33.0(4.9) 1 1

MULTIPLY DECIMALS 74.4(1.0) 72.3(1.7) 76.6(1.2) 77.2(1.3) 66.9(2.4) 64.5(2.6) 74.7(3.6) 1 2

INTERPRET READING ON A GAUGE 46.0(1.2) 51.7(1.4) 39.9(2.0) 48.4(1.4) 39.1(2.9) 37.4(2.7) 60.5(4.7) 2 1

SOLVE STORY PROBLEM (MULTIPLICATION) 52.4(1.3) 53.5(1.5) 51.2(1.8) 57.7(1.3) 35.8(2.9) 39.7(3.6) 54.6(4.6) 1 1

FIND DIFFERENCE IN TIMES 35.6(1.0) 37.3(1.6) 33.8(1.3) 38.6(1.3) 23.1(2.2) 31.1(2.3) 39.6(4.2) 2 1

APPLY CONCEPT OF PROBABILITY 56.0(1.2) 56.4(1.8) 55.6(1.5) 61.4(1.2) 40.8(2.3) 39.9(2.4) 53.8(6.5) 4 1

INTERPRET REPRESENTATION OF FRACTION 74.2(1.2) 72.2(1.7) 76.5(1.6) 75.7(1.3) 69.8(2.9) 68.6(2.7) 81.8(8.6) 1 1

SOLVE STORY PROBLEM (MULTIPLICATION) 61.8(1.3) 62.0(1.8) 61.7(1.5) 65.4(1.5) 47.8(3.0) 53.3(2.8) 74.0(3.7) 1 1

RECOGNIZE CORRECT OPERATICm 45.0(1.0) 45.9(1.5) 44.0(1.5) 49.7(1.4) 26.8(2.2) 32.2(2.3) 61.1(6.7) 1 1

VISUALIZE WRITTEN STATEMENT 28.1(1.3) 31.4(1.7) 24.6(1.6) 29.5(1.6) 20.0(2.2) 27.5(3.2) 33.6(8.5) 3 1

MULTIPLY WHOLE NUMBERS 82.2(0.9) 81.7(1.2) 82.7(1.3) 83.6(1.2) 77.4(2.3) 77.6(2.2) 87.6(2.7) 1 2

FIND RELATIVE SIZE oF NUMBERS 72.3(1.2) 74.5(1.2) 70.0(2.0) 76.0(1.4) 59.4(2.9) 63.9(2.8) 77.0(4.3) 1 1

EXTEND GEOMETRIC PATTERN

ADD WHOLE NUMBERS
SOLVE NUNBER SENTENCE

76.3(0.9)
70.7(1.0)
60.0(1.0)

73.7(1.3)
72.0(1.4)
62.6(1.5)

78.9(1.1)
69.2(1.4)
57.3(1.5)

80.3(1.0)
73.3(1.2)
63.9(1.4)

63.8(2.9)
63.1(2.3)
44.5(2.0)

65.6(3.2)
61.5(2.5)
55.1(2.0)

84.7(2.9)
77.9(3.4)
59.0(4.6)

5
5

1

1

2

1

ADD AND DIVIDE WHOLE NUMBERS 51.0(1.1) 51.2(1.7) 50.7(1.3) 54.2(1.3) 41.7(2.0) 39.8(2.1) 59.8(5.9) 1 1



(ARAM 4 - PERCENTAGE OF STIJI)ENTS RESPONDING CORRECTLY irc) THE 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN

CONTENT ITEM

AREA TYPE

SOLVE MULTI-STEP STORY PROBLEM 48.6(1.1) 44.7(1.7) 52.6(1.4) 52.5(1.3) 34.7(2.8) 39.5(2.7) 65.8(4.7) 1 1

APPLY CONCEPT OF FRACTION 46.4(1.4) 45.9(1.7) 46.9(1.9) 47.3(1.7) 43.0(2.7) 45.9(3.0) 43.6(3.8) 1 1

DETERMINE MISSING FACT 60.6(1.2) 62.0(1.5) 59.1(1.6) 64.0(1.6) 49.8(2.7) 50.7(3.2) 66.3(6.4) 1 1

CONVERT INCHES TO FEET 32.5(1.2) 35.9(1.8) 29.0(1.7) 37.0(1.5) 15.2(2.5) 19.8(2.7) 43.L(4.7) 2 2

MANIPULATE NUMBERS 19.7(0.9) 22.2(1.1) 17.2(1.3) 19.5(1.1) 17.7(2.6) 21.6(2.5) 20.9(4.4) 1 1

USE A RULE TO COMPLETE A CHART 14.7(1.0) 14.5(1.3) 14.9(1.2) 17.7(1.2) 4.5(1.2) 6.6(1.7) 18.8(4.5) 5 2

DIVIDE WITH A 3-DIGIT DIVISOR 22.2(1.1) 23.1(1.6) 21.2(1.6) 23.8(1.5) 14.9(2.4) 21.9(2.7) 26.1(3.3) 1 1

FIND PERIMETER OF RECTPIGLE 33.9(1.7) 29.3(2.0) 38.5(1.9) 38.1(1.9) 20.0(3.6) 21.8(3.1) 35.1(5.0) 2 2

DRAW AXIS OF SYMMETRY 43.5(1.7) 41.7(2.0) 45.2(2.2) 47.7(2.1) 33.2(3.5) 28.3(3.3) 50.6(8.6) 3 2

ESTIMATE LENGTH IN INCHES 44.5(1.6) 46.5(2.1) 42.5(1.7) 50.8(2.0) 22.5(2.0) 35.5(3.0) 57.8(8.6) 6 1

ESTIMATE LENGTH IN CENTIMETERS 52.2(1.4) 52.9(1.8) 51.5(2.1) 51.8(1.7) 57.3(3.5) 48.1(2.3) 49.3(4.6) 6 1

ESTIMATE TREWD ON LINE GRAPH 55.7(1.4) 57.7(1.7) 53.6(1.9) 58.9(1.6) 44.0(2.5) 52.3(2.7) 50.1(5.8) 6 1

ESTIMATE RELATIVE HEIGHT 45.7(1.2) 50.5(2.1) 40.9(1.4) 49.5(1.7) 33.0(2.0) 40.4(2.6) 38.7(4.7) 6 1

ESTIKATE A SUM OF MONEY 39.6(1.3) 39.0(1.5) 40.2(1.7) 42.4(1.6) 30.4(2.6) 36.0(1.8) 39.9(6.5) 6 1

ESTIMATE A PRODUCT 33.7(1.3) 38.4(2.0) 28.9(1.6) 35.6(1.5) 26.8(2.8) 29.1(2.8) 48.8(6.5) 6 1

ESTIMATE USING FRACTIONS 45.7(1.3) 45.0(1.4) 46.4(1.8) 48.1(1.6) 38.7(2.7) 41.9(2.9) 48.8(4.6) 6 1

ESTIMATE AM AREA ON A GRID 74.1(1.1) 73.9(1.3) 74.3(1.6) 76.6(1.4) 68.3(2.5) 70.2(2.2) 58.9(8.7) 6 1

ESTIMATE A SLM OF mIXED NUMBERS 47.6(1.3) 46.2(1.7) 49.0(1.6) 43.9(1.6) 62.8(2.7) 51.2(1.9) 41.4(5.3) 6 1

ESTIMATE PROPORTION 24.2(1.2) 24.8(1.5) 23.5(1.6) 25.8(1.5) 18.2(2.6) 21.7(2.3) 27.8(5.3) 6 1

ESTIMATE MIXED OPERATIONS 87.6(0.9) 87.5(1.3) 87.6(1.0) 90.3(1.1) 80.4(2.6) 80.3(2.1) 92.9(4.5) 6 1

ESTIMATE A SUM 66.7(1.2) 66.0(1.8) 67.5(1.6) 67.5(1.4) 66.1(3.5) 62.6(2.6) 64.8(9.1) 6 1

ESTIMATE A DIFFERENCE 87.4(0.7) 90.3(1.0) 84.5(1.0) 89.5(0.8) 80.8(2.2) 82.6(2.0) 97.5(1.7) 6 1

ESTIMATE SUM ON BAR GRAPH 48.6(1.2) 47.1(1.7) 50.1(1.6) 51.8(1.6) 38.1(3.2) 39.4(2.5) 58.2(***) 6 1

ESTIMATE DIFFERENCE ON BAR GRAPH 16.2(1.1) 36.9(1.7) 35.4(1.6) 41.3(1.4) 21.3(2.0) 25.5(2.0) 38.0(5.5) 6 1

ESTIMATE TIME IN DAYS 52.8(1.2) 57.0(1.7) 48.7(1.8) 56.3(1.6) 37.5(2.8) 51.9(2.4) 66.2(4.0) 6 1

ESTIMATE COIN VALUE 72.8(1.1) 74.0(1.3) 71.7(1.9) 74.8(1.3) 64.3(2.7) 72.8(2.1) 65.8(6.7) 6 1

ESTIMATE WEIGHT 83.0(0.9) 113.8(1.4) 82.1(1.3) 86.4(0.8) 71.2(3.3) 78.8(1.9) 84.6(4.8) 6 1

ESTIMATE READING ON THERmomETER 53.9(1.5) 56.0(1.6) 51.8(1.9) 57.7(1.7) 45.0(3.1) 45.8(2.9) 47.5(7.4) 6 1

ESTIMATE PRODucT 62.0(1.3) 60.2(1.6) 63.9(1.9) 62.5(1.6) 62.9(2.2) 56.9(2.3) 63.0(5.7) 6 1

VISUALIZE GEOMETRIC SHAPE 71.6(1.0) 7Z.7(1.3) 70.4(1.7) 77.8(1.1) 49.5(3.1) 62.3(2.1) 78.2(6.1) 7 2

APPLY PLACE VALUE 65.9(1.2) 67.7(1.6) 64.0(1.5) 72.3(1.4) 46.1(3.6) 53.6(2.7) 73.4(7.9) 7 2

USE SYMBOLg TO REPRESENT NUMBERS 63.8(1.4) 65.7(1.8) 61.8(2.1) 70.2(1.7) 42.5(3.6) 52.8(2.5) 71.2(7.8) 7 2

LOCATE ROUTE ON MAP 91.6(0.6) 91.4(0.9) 91.7(0.8) 93.9(0.6) 85.4(2.3) 86.7(1.5) 91.5(4.3) 7 2

COUNT POSSIBLE ouTCOMES 30.4(1.6) 30.4(1.8) 30.3(2.1) 32.7(2.0) 22.0(2.8) 24.4(2.0) 34.2(6.2) 7 2

APPLY SCALE MEASURE 68.5(1.2) 71.1(1.7) 65.8(1.6) 73.8(1.6) 46.7(2.9) 63.6(2.6) 73.3(5.7) 7 2

REPRESENT CONDITIONS ON A GRID 14.1(0.8) 13.8(1.5) 14.3(0.9) 17.4(1.2) 2.7(0.8) 8.6(1.4) 22.0(6.4) 7 2

APPLY DECIMAL ADDITION 36.6(1.2) 33.1(1.5) 40.1(1.8) 40.1(1.4) 26.7(2.6) 27.9(2.8) 49.3(9.1) 7 2

LIST POSSIBLE OUTCOmES 25.4(1.6) 26.4(2.1) 24.3(1.9) 31.6(2.1) 5.7(1.2) 11.9(2.2) 16.6(6.6) 7 1

APPLY CONCEPT OF EvEN NUmBER 6.1(0.6) 6.2(0.9) 5.9(0.8) 7.9(0.9) 0.2(0.2) 1.1(0.4) 9.5(3.7) 7 2

APPLY PLACE VALUE 32.1(1.6) 16.8(2.0) 27.3(1.8) 35.6(2.0) 20.4(2.3) 26.3(2.3) 30.7(5.3) 7 1

LIST SAMPLE SPACE 39.2(1.9) 36.3(2.1) 42.2(2.3) 48.5(2.3) 9.5(1.7) 20.8(2.9) 48.9(6.3) 7 2

uSE VENN DIAGRAM 18.0(1.3) 18.6(1.7) 17.4(1.4) 22.8(1.7) 5.0(1.2) 6.7(1.5) 16.8(6.6) 7 2

MAKE SCALE DRAWING 38.0(1.6) 40.8(2.0) 35.0(1.9) 45.5(1.9) 13.5(1.7) 22.7(2.2) 46.6(8.0) 7 2

CONTENT AREAS ITEm TYPES

1 = Numbers and Operations 1 = Multiple Choice

2 = Measurement 2 = Constructed Response

3 = Geometry
4 = Data Analysis, Statistics, and Probability
5 = Algebra and Functions

a6 = Estimation
7 = Problem Solving
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;$ GRADE 8 - OVERAT I MATHEMATICS PROFICIENCY
Pi PERCENTAGE OF STUDENTS AT OR ABOVE ANCHOR POINTS

N WEIGHTED PCT [CV] 200 250 300 350

-- TOTAL -- 6473 100.01 0.0) 1 0%) 97.71 0.4) 67.41 1.2) 14.21 1.1) 0.21 0.1)

SEX
MALE 3218 50.01 0.7) [ 1%1 97.81 0.5) 66.71 1.5) 15.91 1.3) 0.31 0.2)

FEMALE 3255 50.01 0.7) ( 1%) 97.6( 0.5) 68.2( 1.4) 12.51 1.3) 0.1( 0.1)

RACE/ETHNICITY
WHITE 4220 70.61 0.2) ( OM 99.31 0.3) 76.81 1.2) 17.61 1.4) 0.21 0.1)

BLACK 944 15.1( 0.1) [ 1%1 91.91 1.6) 36.0( 2.5) 2.71 0.8) 0.01 0.0)

HISPANIC 920 10.01 0.1) [ 2%1 94.9( 1.1) 46.51 3.2) 4.1( 1.2) 0.01 0.0)

ASIAN/PAC1FIC ISLANDER 267 2.71 0.4) (13X) 98.8( 1.1) 85.9( 3.1) 32.41 4.9) 1.9( 2.1)

AMER IND/ALASKAN NATV 100 1.41 0.4) (28%11 96.91 5.0) 47.3( 8.5) 3.6C 1.9) 0.01 0.0)

REGION
NORTHEAST 1583 21.01 1.0) [ 5%1 98.7( 0.4) 73.2( 3.2) 17.51 2.1) 0.41 0.3)

SOUTHEAST 1564 24.31 0.9) ( 4%3 95.51 1.4) 56.71 2.6) 8.91 1.1) 0.01 0.0)

CENTRAL 1403 25.21 0.7) 1 3%1 98.8( 0.6) 72.9( 1.8) 15.21 1.8) 0.2( 0.2)

WEST 1923 29.51 0.7) 1 2%1 97.71 0.6) 67.5( 2.6) 15.41 3.4) 0.31 0.2)

AGE
BELOW MODAL AGE 45 0.6( 0.1) (18%) 100.01 0.0) 69.6(13.2) 18.81 4.9) 1.61 3.4)

AT MODAL kGE 4040 58.31 0.9) 1 2%3 99.01 0.3) 77.6( 1.2) 18.61 1.4) 0.31 0.1)

ABOVE MOOAL AGE 2388 41.1( 1.0) 1 2%1 95.81 0.9) 53.01 1.6) 7.91 1.0) 0.11 0.1)

TYPE OF COMMUNITY
EXTREME RURAL 605 11.4( 2.2) (190%) 97.51 1.5) 62.41 3.7) 10.71 1.7) 0.01 0.0)

DISADVANTAGED URBAN 834 10.11 1.8) (18%) 95.61 0.9) 50.9( 3.7) 7.81 1.1) 0.1( 0.2)

ADVANTAGED URBAN 814 10.91 2.2) (21%11 99.71 0.4) 86.0( 3.0) 28.91 6.8) 0.81 0.6)

OTHER 4220 67.71 3.0) 1 4%1 97.71 0.6) 67.8( 1.6) 13.41 0.9) 0.21 0.1)

PARENTS EDUCATION LEVEL
LESS THAN H.S. 542 8.9( 0.6) 1 7X3 95.9( 1.6) 41.0( 2.6) 3.01 1.2) 0.01 0.0)

GRADUATED H.S. 1516 24.51 0.9) E 4%1 97.2( 0.5) 57.4( 1.7) 6.01 1.0) 0.0( 0.0)

SOME EDUC AFTER H.S. 1149 17.91 0.6) 1 3%1 98.91 0.5) 76.7( 1.5) 14.51 1.1) 0.11 0.2)

GRADUATED COLLEGE 2690 40.31 1.5) 1 4%1 99.01 0.4) 81.0( 1.5) 23.91 1.9) 0.41 0.2)

UNKNOWN 557 8.11 0.4) 1 5%.1 92.4( 1.5) 39.51 2.5) 2.21 1.0) 0.0( 0.0)

TYPE OF SCHOOL
PUBLIC 5198 88.91 1.3) 1 2%1 97.4( 0.5) 65.5( 1.3) 13.41 1.3) 0.21 0.1)

PRIVATE 1275 11.1( 1.3) (12%) 99.8( 0.2) 82.5( 2.0) 20.7( 2.4) 0.1( 0.1)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 1310 20.01 1.3) [ 7%] 99.71 0.2) 91.2( 1.8) 38.41 3.4) 0.91 0.4)

AVERAGE ABILITY 1787 28.41 1.6) [ 6%] 98.6( 0.5) 70.8( 1.8) 7.91 1.2) 0.01 0.1)

LOW ABILITY
MIXED ABILITY

827
925

12.71

15.91

1.1)
1.9)

r 9%)

[12%1

93.51
98.91

1.8)

0.6)

34.8( 2.9)
63.5( 4.1)

2.41
7.21

0.8)
2.4)

0.01
0.01

0.0)
0.0)

r
t)

t rz r'(; I
INTERPRET WITH CAUTION: SAMPLING ERROR CANNOT BE ESTIMATED ACCURATELY SINCE COEFFICIENT OF VARIATION OF ESTIMATED NUMBER OF STUDENTS EXCEEDS 20%
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GRADE 8 - OVERALL MATHEMATICS PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 265.0( 1.0) 32.4( 0.6) 211.1( 1.7) 222.8( 1.0) 242.4( 1.0) 265.8( 1.1) 287.7( 1.5) 306.5( 1.2) 317.1( 1.7)

SEX

MALE 265.5( 1.3) 33.4( 0.6) 211.3( 2.0) 222.5( 0.9) 241.8( 1.7) 265.3( 1.3) 289.5( 2.4) 309.4( 1.9) 320.4( 2.8)

FEMALE 264.4( 1.1) 31.3( 0.7) 210.8( 1.9) 223.0( 1.2) 243.1( 1.2) 266.2( 1.2) 286.2( 1.3) 303.7( ;.6) 314.4( 2.2)

RACE/ETHNICITY

WHITE 272.1( 1.2) 29.5( 0.5) 222.8( 1.2) 233.8( 1.1) 251.8( 1.5) 272.7( 1.1) 292.4( 1.3) 310.6( 1.4) 320.3( 2.1)

BLACK 240.8( 1.6) 29.6( 1.0) 192.3( 2.9) 203.8( 2.1) 221.1( 2.6) 239.3( 1.6) 259.7( 1.5) 281.0( 1.7) 293.2( 5.0)

HISPANIC 247.9( 1.6) 29.6( 0.8) 199.5( 2.3) 210.1( 2.5) 227.4( 2.1) 247.9( 2.,) 268.1( 1.4) 287.5( 2.6) 297.8( 3.4)

ASIAN/PACIFIC ISLANDER 284.8( 4.1) 33.4( 2.6) 227.3( 8.9) 241.1( 3.8) 263.9( 4.6) 285.6( 7.0) 307.3( 2.8) 328.0( 5.6) 339.5( 8.7)

AMER IND/ALASKAN 'ATV 247.9( 3.4) 28.9( 3.0) 202.9(16.3) 210.6( 6.8) 225.5( 4.3) 247.5( 7.4) 268.4( 2.1) 286.7( 5.5) 294.8( 9.6)

REGION
NORTHEAST 270.1( 2.6) 31.3( 0.9) 218.2( 3.2) 230.2( 3.1) 248.5( 2.7) 270.7( 2.6) 291.8( 2.8) 310.0( 4.2) 320.8( 3.6)

SOUTHEAST 256.2( 1.7) 32.5( 0.9) 201.9( 5.0) 214.3( 3.1) 233.8( 2.6) 255.8( 2.5) 280.0( 2.5) 298.4( 1.5) 309.4( 3.9)

CENTRAL 268.8( 1.6) 30.5( 0.9) 217.7( 4.7) 229.1( 3.1) 248.2( 2.4) 269.7( 1.4) 289.6( 1.9) 307.6( 3.6) 318.5( 2.8)

WEST 265.3( 2.7) 33.1( 1.3) 210.1( 3.7) 221.4( 2.3) 242.2( 2.5) 266.0( 2.0) 289.0( 4.7) 308.5( 3.4) 319.1( 4.7)

AGE
BELOW MODAL AGE 269.1( 6.1) 32.7( 4.5) 220.3(12.8) 227.4(16.3) 247.8( 8.1) 263.7(19.4) 290.3(18.8) 314.0( 9.3) 332.2(11.4)

AT MODAL AGE 272.9( 1.1) 30.1( 0.5) 222.0( 2.0) 233.3( 1.1) 252.7( 1.2) 274.1( 1.2) 293.9( 1.4) 310.9( 1.2) 320.5( 2.1)

ABOVE MODAL AGE 253.7( 1.2) 32.1( 0.9) 202.4( 2.3) 213.4( 1.9) 231.6( 1.3) 252.5( 1.4) 275.3( 1.8) 295.6( 3.0) 308.9( 4.1)

TYPE OF COMMUNITY
EXTREME RURAL 261.1( 2.6) 30.7( 1.3) 210.8( 7.7) 221.9( 3.1) 239.4( 2.7) 261.0( 4.2) 283.2( 2.8) 301.2( 3.4) 311.4( 2.3)

DISADVANTAGED URBAN 251.7( 2.5) 32.0( 1.1) 201.3( 2.0) 211.4( 2.9) 229.4( 2.8) 250.6( 2.1) 273.4( 4.4) 295.2( 2.8) 306.6( 1.7)

ADVANTAGED URBAN 283.2( 4.0) 29.4( 0.8) 23'.4, 5.5) 243.9( 2.8) 264.5( 3.1) 284.6( 4.5) 303.5( 4.7) 320.5( 5.5) 330.0( 4.1)

OTHER 264.7( 1.2) 31.9( 0.7) 211.)( 2.8) 223.0( 1.8) 242.7( 1.4) 265.6( 1.1) 286.9( 1.3) 305.5( 0.9) 315.9( 1.5)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 245.8( 1.4) 27.3( 1.2) 202.5( 1.7) 213.3( 3.7) 228.0( 1.6) 244.1( 2.2) 263.2( 2.2) 281.5C 3.4) 293.3(12.6)

GRADUATED H.S. 255.5( 0.9) 29.1( 0.6) 207.2( 1.2) 218.2( 2.8) 236.0( 1.2) 255.5( 1.3) 275.4( 0.8) 292.6( 2.3) 302.9( 2.3)

SoME EDuc AFTER H.S. 270.2( 1.0) 28.9( 0.7) 219.9( 2.4) 231.8( 4.3) 251.7( 1.2) 271.6( 1.6) 289.9( 1.5) 305.9( 1.0) 315.9( 2.6)

GRADuATED COLLEGE 277.2( 1.5) 30.9( 0.5) 223.3( 1.5) 256.1( 1.9) 256.9( 2.1) 278.8( 1.4) 298.9( 2.0) 315.9( 1.8) 325.4( 2.5)

UNKNOWN 242.6( 1.9) 29.6( 1.1) 193.5( 4.4) 205.4( 2.2, 222.3( 3.3) 242.1( 2.3) 263.1( 4.0) 282.6( 2.6) 293.5( 2.8)

TYPE OF SCHOOL
PUBLIC 263.5( 1.2) 32.6( 0.6) 209.5( 1.7) 221.2( 1.4) 240.7( 1.4) 264.0( 0.9) 286.4( 1.6) 305.6( 1.4) 316.6( 2.2)

PRIVATE 276.8( 1.8) 27.7( 1.0) 230.0( 3.8) 240.4( 3.2) 258.0( 1.7) 277.9( 1.9) 296.3( 1.8) 311.8( 1.6) 321.1( 3.5)

ABILITY STuDENTS IN CLASS
HIGH ABILITY 290.3( 2.2) 28.3( 1.2) 240.4( 6.1) 253.0( 3.7) 273.0( 1.9) 292.1( 2.2) 310.3( 2.7) 325.4( 3.2) 332.9( 3.7)

AVERAGE ABILITY 263.8( 1.3) 27.1( 0.7) 216.2( 2.5) 228.2( 2.0) 246.2( 1.6) 265.4( 1.2) 282.5( 1.5) 296.5( 2.5) 305.6( 1.1)

LOW ABILITY 241.1( 1.9) 27.6( 1.4) 196.0( 3.0) 206.6( 2.7) 223.3( 1.9) 241.5( 2.4) 258.5( 2.0) 276.9( 4.7) 288.3( 6.0)

MIXED ABILITY 260.1( 2.8) 27.4( 1.0) 214.8( 8.4) 223.8( 3.3) 240.0( 4.2) 260.6( 2.9) 279.8( 3.7) 296.1( 4.6) 304.7( 2.1)

531



k" GRADE 8 - NUMBERS AND OPERATIONS PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

8

-- TOTAL --

MEAN

265.61 1.0)

STD DEV

34.81 0.5)

5TH

209.81 1.3)

10TH

223.01 2.2)

25TH

245.01 1.1)

50TH

269.61 1.0)

75TH

292.8( 1.1)

90TH

313.01 1.4)

95TH

325.0( 1.7)

SEX

RALE 268.41 1.4) 36.41 0.7) 208.21 1.6) 221.11 1.7) 242.71 1.6) 268.61 1.5) 294.31 2.8) 315.7( 2.1) 327.61 2.6)
FEMALE 268 9( 1.0) 33.2( 0.6) 211.5( 1.5) 225.61 2.1) 246.91 1.0) 270.5( 1.3) 291.61 0.9) 310.01 2.4) 321.91 2.0)

RACE/ETHNICITY
WHITE 274.9( 1.2) 32.81 0.5) 219.11 2.3) 231.9( 1.2) 253.01 1.4) 275.9( 1.2) 297.41 1.2) 316.6( 1.3) 327.9( 1.8)
BLACK 248.1( 1.8) 32.71 1.2) 193.01 2.6) 205.51 1.9) 226.1( 2.4) 20.1( 1.8) 269.81 2.0) 289.9( 3.1) 302.41 3.8)
HISPANIC 252.61 1.6) 32.71 1.1) 198.7( 4.6) 210.91 2.4) 230.11 2.1) 252.21 2.4) 275.21 2.1) 295.11 4.1) 307.0( 4.6)
ASIAN/PACIFIC ISLANDER 288.3( 4.3) 36.6( 2.5) 225.0(13.3) 240.5( 9.5) 266.31 3.9) 288.71 5.2) 311.71 7.7) 335.71 7.3) 350.2(14.4)
AmER INO/ALASKAm mkTv 249.7( 4.4) 30.4( 3.1) 197.6(18.4) 209.01 8.8) 227.01 7.1) 250.51 7.1) 272.81 4.0) 287.21 7.3) 295.51 5.5)

REGION
mORTHEAsT 272.4( 2.4) 34.11 1.0) 215.91 2.6) 228.71 2.3) 249.21 3.0) 272.81 3.1) 295.0( 2.8) 316.81 4.8) 329.71 2.8)
SJUTHEAST 261.1( 1.9) 34.91 0.8) 202.3( 1.8) 216.51 2.9) 237.31 2.4) 261.7( 2.1) 285.71 2.6) 305.81 2.2) 317.2( 2.6)
CENTRAL 273.11 1.6) 33.01 0.9) 217.11 3.8) 230.11 2.2) 251.51 1.7) 273.9( 2.0) 295.61 2.9) 315.3( 1.8) 326.11 3.3)
WEST 268.3( 2.6) 35.81 1.0) 207.31 1.3) 220.91 3.1) 244.1( 2.6) 269.61 2.9) 293.51 3.4) 314.3( 3.6) 325.61 3.3)

AGE

BELOw mociAL AGE 275.71 5.4) 32.21 5.6) 232.5(16.5) 238.8( 8.1) 253.91 6.4) 270.01 9.8) 295.9(29.9) 321.4(24.8) 336.4(17.9)
AT MODAL AGE 276.11 1.1) 32.8( 0.6) 219.61 2.4) 232.61 1.1) 254.71 1.4) 277.4( 1.4) 298.51 1.4) 317.4( 1.8) 328.61 1.6)
ABOVE MODAL AGE 257.91 1.3) 34.91 0.9) 200.8( 1.5) 213.2( 1.7) 234.1( 1.4) 257.51 1.6) 281.11 1.4) 303.31 2.6) 316.91 2.5)

TYPE OF coMmuNiTY
EXTREME RURAL 264.1( 2.8) 33.9( 1.0 208.51 4.4) 220.81 5.6) 240.41 2.2) 264.61 4.9) 288.11 2.5) 308.11 3.0) 319.8( 5.0)
DISADVANTAGED uRBAw 256.81 2.2) 34.3( 1.2) 201.41 3.9) 212.61 3.2) 232.5( 2.4) 256.8( 3.0) 279.8( 2.7) 300.81 4.2) 314.91 4.7)
ADVANTAGED URBAN 286.01 3.6) 32.31 0.8) 229.01 2.8) 243.71 6.3) 265.11 6.5) 288.11 3.6) 307.71 5.0) 326.71 3.5) 336.8( 3.5)
OTHER 268.41 1.2) 34.41 0.7) 209.8( 2.0) 223.11 3.3) 245.4( 1.7) 269.31 1.2) 292.21 1.1) 312.21 1.9) 323.71 1.9)

PARENTS, mucATioN LEVEL
LESS THAN H.S. 250.3( 1.6) 31.01 1.5) 197.71 7.9) 210.3( 1.6) 230.41 2.0) 250.01 3.0) 270.91 2.0) 289.71 3.1) 301.61 2.7)
GRADuATED H.S. 259.91 1.0) 31.9( 0.7) 206.61 3.0) 219.31 2.2) 238.2( 1.4) 260.81 1.3) 281.11 1.2) 300.51 1.7) 311.9( 1.6)
somE EDuc AFTER H.S. 274.11 1.0) 31.71 0.9) 219.91 1.7) 233.21 2.4) 252.91 1.7) 275.41 1.4) 295.1( 1.6) 314.21 2.3) 325.41 1.8)
GRADUATED COLLEGE 280.31 1.5) 33.51 0.5) 221.6( 1.2) 235.6( 2.8) 258.7( 2.7) 281.61 2.0) 303.61 2.0) 322.51 2.8) 332.9( 1.6)
UNKNOWN 245.51 2.0) 32.6( 1.2) 191.41 4.2) 203.61 4.7) 222.61 4.0) 245.51 3.6) 268.01 2.4) 288.31 4.5) 299.21 9.2)

TYPE oF scHooL
PuBLIC 267.11 1.2) 35.01 0.6) 208.51 1.5) 221.31 1.2) 243.11 1.5) 268.01 1.3) 291.21 1.1) 311.91 2.4) 324.1( 2.0)
PRIVATE 281.11 1.9) 30.91 1.0) 228.81 3.4) 241.31 2.2) 260.1( 3.1) 281.5( 2.6) 302.1( 2.1) 320.31 2.1) 331.31 3.6)

ABILITY sTuDENTs IN CLASS
HIGH ABILITY 292.21 2.2) 30.81 0.9) 239.11 6.2) 251.9( 4.7) 272.81 2.2) 293.5( 1.8) 313.21 2.8) 330.61 2.6) 339.81 1.1)
AVERAGE ABILITY 268.1( 1.2) 30.21 0.9) 215.71 3.4) 228.61 2.5) 248.51 3.3) 269.51 1.3) 288.41 1.2) 306.11 1.4) 317.21 2.9)
LOW ABILITY 244.8( 1.9) 31.81 1.3) 193.31 6.8) 204.51 1.8) 224.01 2.6) 244.6( 3.4) 265.0( 3.0) 285.91 4.1) 298.3(11.8) 1-t"

MIXED ABILITY 264.51 2.6) 30.21 1.1) 214.11 6.9) 225.11 2.8) 243.3( 2.7) 265.11 4.9) 286.01 5.1) 303.61 4.1) 313.1( 3.5) Cl

4.1



'GRADE 8 - MEASUREMENT PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 261.4( 1.2) 42.9( 0.0) 189.4( 2.4) 205.3( 1.5) 232.4( 1.0) 262.3( 1.2) 291.0( 2.3) 315.6( 2.0) 330.6( 2.5)

SEX
MALE 265.4( 1.5) 43.4( 1.0) 193.1( 2.3) 209.0( 1.8) 236.3( 2.4) 265.7( 1.7) 295.4( 1.8) 321.0( 3.4) 336.0( 3.7)

FEMALE 257.3( 1.4) 42.1( 1.0) 186.1( 2.5) 202.2( 2.1) 228.8( 1.8) 259.0( 1.9) 286.7( 2.) 310.3( 1.9) 324.6( 2.1)

RACE/ETHNICITY
WMITE 269.9( 1.4) 40.0( 0.8) 203.2( 1.8) 218.1( 1.5) 243.0( 1.3) 270.3( 1.6) 297.1( 2.3) 321.0( 2.6) 335.3( 3.2)

BLACK 232.2( 1.9) 40.0( 1.5) 168.3( 5.6) 180.51 6.6) 204.7( 2.8) 231.1( 3.9) 259.1( 1.5) 284.9( 2.8) 301.7( 3.4)

HISPANIC 242.0( 2.0) 40.8( 1.3; 173.7( 5.7) 189.1( 3.1) 214.01 2.6) 242.6( 3.5) 270.2( 2.3) 293.6( 2.0) 308.8( 4.3)

ASIAN/PACIFIC ISLANDER 281.0( 5.6) 43.2( 1.7) 209.4( 9.5) 225.5(11.3) 252.7( 7.0) 281.5( 6.2) 310.1( 6.6) 337.2(12.2) 352.1(13.0)

AMER IND/ALASKAN NATV 247.4' 6.5) 40.3( 5.9) 176.0(30.7) 195.3(30.1) 221.7(14.9) 250.4( 6.3) 271.9(10.9) 299.3( 6.3) 312.9(15.4)

REGION
NORTHEAST 266.9( 3.4) 42.0( 1.6) 196.1( 3.1) 212.4( 4.2) 239.4( 3.0) 267.4( 3.5) 295.0( 4.2) 320.2( 6.6) 336.3( 5.1)

SOUTHEAST 250.2( 1.9) 43.3( 1.6) 178.3( 5.3) 194.3( 3.2) 220.2( 2.0) 251.0( 2.9) 280.9( 2.4) 306.4( 2.4) 319.8( 2.4)

CENTRAL 266.4( 2.1) 41.0( 1.2) 197.8( 6.0) 213.9( 2.2) 239.2( 3.0) 266.8( 2.8) 294.1( 3.3) 318.6( 4.7) 334.1( 6.5)

WEST 262.4( 3.2) 43.3( 1.4) 189.9( 4.1) 205.9( 3.0) 232.8( 3.5) 263.4( 3.5) 292.2( 3.1) 317.0( 5.2) 332.2( 4.8)

AGE
BELOW MODAL AGE 264.0( 8.9) 44.4( 5.4) 194.8(17.7) 208.4(14.6) 232.3(12.6) 259.4(12.2) 294.2(10.1) 323.1(22.6) 345.2(37.7)

AT MODAL AGE 270.1( 1.4) 41.1( 1.0) 200.9( 2.5) 216.8( 1.7) 242.8( 1.3) 271.0( 1.4) 297.91 2.1) 321.7( 1.7) 336.41 3.3)

ABOVE MODAL AGE 248.9( 1.5) 42.5( 1.0) 179.1( 5.6) 194.6( 2.8) 219.9( 1.8) 248.7( 1.6) 277.8( 1.6) 304.4( 3.2) 319.1( 6.1)

TYPE OF COMMUNITY
EXTREME RURAL 259.51 3.3) 40.7( 2.0) 191.9( 9.2) 208.7( 3.8) 232.7( 4.9) 259.9( 5.2) 287.91 3.1) 311.4( 3.2) 324.4( 7.3)

DISADVANTAGED URBAN 245.4( 3.3) 42.9( 1.5) 176.7( 5.0) 190.6( 6.0) 215.3( 4.0) 244.9( 4.6) 274.6( 3.7) 300.0( 3.5) 317.1( 8.0)

ADVANTAGED URBAN 281.91 4.5) 40.2( 1.3) 212.7( 5.4) 228.1( 5.6) 256.5( 4.6) 283.21 5.5) 308.91 3.2) 331.4( 5.3) 345.11 7.8)

OTHER 260.81 1.5) 42.5( 1.2) 189.6( 3.0) 205.5( 2.5) 232.1( 1.5) 261.61 1.3) 289.9( 1.9) 314.5( 2.1) 329.51 3.8)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 240.0( 1.8) 39.4( 2.0) 178.0( 9.9) 191.3( 7.8) 212.1( 2.1) i:).3( 3.4) 265.91 1.4) 291.5( 2.9) 306.3( 4.9)

GRADUATED H.S. 250.21 1.3) 39.9( 1.3) 183.6( 2.8) 198.2( 1.8) 223.6( 1.9) 250.6( 1.5) 277.1( 2.8) 300.9( 2.0) 315.2( 3.9)

SOME EDUc AFTER H.S. 268.3( 1.5) 39.5( 1.2) 200.6( 2.2) 215.71 4.9) 242.6( 2.7) 269.41 2.0) 295.5( 2.1) 317.5( 2.7) 331.0( 4.8)

GRADUATED COLLEGE 274.9( 1.8) 41.4( 1.1) 204.4( 3.9) 220.5( 1.7) 248.3( 2.3) 276.3( 2.4) 303.4( 2.0) 326.6( 2.6) 340.9( 3.9)

UNKNOWN 236.6( 2.7) 39.7( 1.7) 171.5( 6.7) 186.5( 4.8) 209.5( 6.1) 236.2( 3.4) 264.6( 3.3) 288.6( 3.8) 301.9( 2.4)

TYPE OF SCHOOL
PUBLIC 259.91 1.4) 43.2( 1.0) 187.7( 2.1) 203.6( 1.6) 230.5( 1.6) 260.7( 1.5) 289.7( 1.9) 314.5( 2.3) 329.9( 3.2)

PRIVATE 273.1( 2.3) 38.5( 1.3) 208.3( 2.4) 223.4( 6.2) 24.6( 2.1) 273.3( 3.5) 300.0( 3.3) 322.6( 3.8) 334.71 3.3)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 287.2( 2.7) 40.2( 1.8) 217.51 7.5) 234.6( 4.4) 261.2( 2.3) 289.1( 2.9) 314.21 3.1) 337.8( 3.7) 349.6( 7.3)

AVERAGE ABILITY 260.9( 1.5) 39.6( 0.8) 192.7( 1.5) 208.9( 2.2) 234.6( 2.2) 262.7( 1.3) 288.4( 1.5) 310.4( 3.1) 323.5( 3.7)

LOW ABILITY 236.4( 2.5) 38.7( 1.8) 172.5( 7.0) 186.2( 6.2) 210.9( 4.0) 237.0( 3.4) 261.2( 2.4) 286.0( 2.1) 301.2( 5.8)

MIXED ABILITY 258.0( 3.5) 38.8( 1.4) 194.0( 2.4) 207.71 6.0) 231.3( 3.6) 258.5( 3.9) 285.3( 5.2) 307.3( 3.1) 320.6( 6.3)

535
536



; GRADE 8 - GEOMETRY PROFICIENCY
g WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

t,

mEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL 261.81 1.0) 35.01 0.7) 204.01 2.0) 216.5( 1.4) 238.51 1.0) 261.91 0.9) 285.51 1.2) 306.4( 1.6) 319.11 1.6)

SEX
MALE 262.61 1.2) 35.7( 0.7) 204.01 2.5) 216.9( 2.0) 238.81 1.9) 262.01 1.1) 286.51 1.9) 308.7( 2.2) 321.21 1.6)
FEMALE 261.0( 1.1) 34.41 0.8) 204.21 2.2) 216.01 1.6) 238.2( 1.4) 261.71 1.1) 284.51 1.7) 304.3( 2.3) 316.71 2.9)

RACE/ETHNICITY
WHITE 268.5( 1.2) 32.8( 0.6) 214.61 1.7) 226.51 2.2) 246.91 1.6) 268.1( 1.4) 290.5( 1.3) 310.3( 1.8) 322.61 2.4)
BLACK 238.31 1.7) 33.2( 1.2) 184.01 3.0) 196.31 2.9) 215.6( 3.4) 238.2( 2.5) 2f.3( 2.1) 281.4( 2.6) 294.9( 5.0)

HISPANIC 246.9( 1.8) 32.21 1.1) 193.61 2.4) 206.11 4.0) 225.01 1.7) 247.11 2.2) 269.21 3.6) 287.01 3.8) 299.41 2.1)
ASIAN/PACIFIC ISLANDER 281.1( 3.6) 34.01 2.7) 226.91 8.4) 238.9( 3.9) 258.0( 9.4) 281.3( 3.9) 303.41 7.6) 325.6( 7.3) 336.7(13.3)

AMER IND/ALASKAN NATV 250.21 4.4) 33.41 2.8) 196.51 7.1) 208.01 7.7) 224.81 8.8) 249.21 4.2) 274.91 5.6) 295.0( 6.3) 308.31 8.6)

REGION
NORTHEAST 267.4( 2.6) 34.0( 0.9) 211.9( 1.8) 223.11 2.5) 244.71 2.8) 267.31 3.0) 290.21 2.0) 311.1( 2.4) 323.51 3.0)

SOUTHEAST 252.11 1.8) 35.0( 1.1) 194.2( 3.0) 207.31 2.8) 228.41 2.3) 252.71 2.1) 276.51 2.6) 297.01 3.2) 308.71 3.1)

CENTRAL 265.4( 1.6) 34.81 1.2) 208.2( 2.4) 220.51 3.4) 242.21 2.9) 265.5( 2.7) 288.51 2.0) 309.81 2.2) 322.2( 4.6)

WEST 262.81 2.6) 34.41 1.1) 205.71 3.6) 218.61 2.1) 239.81 1.8) 262.7( 2.5) 286.01 3.9) 306.7( 4.5) 319.61 2.7)

AGE

BELOW MODAL AGE 263.61 7.6) 56.81 4.5) 208.11 6.8) 216.1(24.9) 235.61 9.1) 265.7(10.5) 287.31 5.8) 314.2(15.1) 327.3(59.6)

AT NODAL AGE 268.41 1.1) 33.51 0.6) 212.71 1.7) 225.01 1.6) 246.51 1.7) 268.91 0.9) 290.81 1.2) 310.7( 1.5) 322.61 2.9)

ABOVE MODAL AGE 252.4( 1.3) 35.01 1.0) 195.41 3.3) 208.21 1.7) 228.8( 1.6) 252.11 0.8) 275.31 1.9) 297.81 1.9) 311.2( 1.3)

TYPE OF COMMUNITY
EXTREME RURAL 258.01 2.8) 33.61 2.2) 201.91 7.9) 215.41 5.4) 234.81 4.2) 258.21 2.7) 281.01 3.1) 301.01 3.0) 312.1( 6.2)

DISADVANTAGED URBAN 250.91 2.4) 34.4( 1.4) 193.51 2.9) 207.31 4.2) 227.8( 2.7) 250.61 3.2) 273.51 2.6) 295.81 3.9) 307.9( 2.8)

ADVANTAGED URBAN 277.91 3.6) 32.91 1.3) 223.9( 6.1) 235.3( 3.9) 255.11 4.5) 278.11 3.4) 300.51 2.7) 320.5( 3.7) 330.9( 2.8)
OTHER 261.5( 1.3) 34.81 0.7) 204.11 3.5) 216.21 2.0) 238.61 1.5) 261.61 1.1) 285.01 1.4) 305.4( 1.5) 318.21 1.4)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 244.21 1.4) 31.01 1.5) 195.71 3.2) 206.21 4.0) 222.51 3.2) 243.6( 1.8) 264.11 2.9) 284.61 4.5) 296.51 5.0)

GRADUATED H.S. 253.31 1.3) 32.81 0.8) 199.4( 2.8) 210.71 2.3) 231.51 2.8) 253.91 1.5) 275.01 1.3) 294.71 2.7) 306.8( 2.7)

SCNE EDUC AFTER H.S. 265.41 1.3) 33.01 0.7) 209.61 3.7) 222.81 2.9) 244.71 1.3) 266.1( 1.9) 287.21 1.8) 307.81 2.0) 319.2( 2.7)

GRADUATED COLLEGE 272.61 1.4) 34.4( 0.7) 215.01 2.1) 228.0( 2.3) 250.11 1.9) 273.61 1.4) 295.91 1.9) 315.61 2.3) 327.6( 2.6)

UNKNOWN 246.01 2.5) 32.3( 1.3) 191.91 4.6) 205.71 4.6) 224.2( 2.3) 246.41 2.1) 267.91 2.6) 287.51 6.2) 298.71 3.6)

TYPE OF SCHOOL
PUBLIC 260.7( 1.2) 35.21 0.7) 202.7C 2.6) 215.21 2.5) 237.31 1.9) 260.81 1.2) 284.51 1.6) 305.61 1.8) 318.41 1.5)

PRIVATE 270.71 2.0) 32.41 1.1) 217.21 3.4) 229.01 4.2) 248.41 2.1) 270.71 3.1) 293.2( 1.7) 312.11 2.8) 323.9( 3.6)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 284.51 2.3) 32.5( 1.1) 230.11 2.3) 243.11 3.9) 262.91 2.4) 285.21 4.1) 305.81 2.5) 325.1( 5.0) 336.21 3.5)

AVERAGE ABILITY 260.7( 1.5) 31.31 1.0) 207.8( 2.8) 219.8( 2.8) 240.41 1.3) 261.5( 1.8) 281.61 1.7) 300.4( 1.4) 310.5( 1.6)

LOW ABILITY
MIXED ABILITY

241.e.

257.)t

2.2)

2.8)

31.51

30.81

1.4)

1.4)

189.61

206.91

3.1)

6.3)

202.3( 5.0)
217.21 3.4)

220.3(
236.61

2.4)

6.5)

241.31 1.8)
257.21 3.0)

262.51
278.0(

2.5)
2.5)

281.71 3.2)
297.11 2.6)

293.41 3.8)
307.81 3.3) n; 's

'57 .



GRADE 8 - DATA ANALYSIS, STATISTICS, AND PROBABILITY PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 266.3( 1.3) 41.1( 0.7) 195.41 2.3) 211.61 1.5) 238.91 1.5) 268.31 1.6) 295.1( 1.7) 317.91 1.7) 331.01 1.9)

SEX
KALE 266.3( 1.5) 41.9( 0.7) 194.7( 2.8) 211.11 1.7) 237.61 2.0) 267.91 1.8) 296.2( 2.2) 319.61 2.5) 332.61 2 2)

FEMALE 266.3( 1.5) 40.3( 1.0) 196.31 4.3) 212.41 3.8) 240.31 1.6) 268.6( 1.7) 294.21 1.8) 316.11 1.7) 329.1( 3.1)

RACE/ETHNICITY
WHITE 275.2( 1.4) 37.3( 0.7) 212.21 2.6) 226.2( 2.4) 250.7( 1.3) 276.01 1.8) 300.81 1.2) 322.41 2.5) 334.61 3.1)

BLACK 237.2( 2.3) 39.9( 1.3) 173.11 3.1) 186.0( 5.5) 209.21 2.3) 236.41 2.3) 265.6( 3.6) 290.41 4.6) 302.71 4.6)

HISPANIC 245.0( 2.0) 39.4( 1.1) 178.41 6.6) 193.4( 4.4) 218.2( 3.3) 246.01 4.2) 272.1( 3.1) 295.6( 2.1) 308.01 5.4)

ASIAN/PACIFIC ISLANDER 286.9( 4.5) 40.6( 2.8) 215.0( 6.7) 234.3(12.7) 261.4( 2.9) 288.01 6.8) 314.61 7.2) 337.31 7.3) 349.0(10.0)

AMER IND/ALASKAN NATV 245.7( 4.6) 58.8( 4.4) 184.2(11.8) 196.4(11.8) 219.7( 7.0) 245.81 4.7) 271.51 7.4) 295.4(20.1) 312.01 7.4)

REGION
NORTHEAST 274.4( 2.9) 39.5( 1.1) 207.31 3.2) 222.11 4.2) 248.6( 3.6) 276.11 3.8) 301.8( 3.0) 324.41 3.5) 336.51 2.5)

SOUTHEAST 255.4( 2.0) 41.7( 1.4) 184.51 3.2) 199.31 6.6) 227.6( 3.2) 257.21 1.7) 285.01 2.8) 307.91 2.2) 321.51 3.2)

CENTRAL 269.71 1.9) 38.5( 1.2) 204.51 4.9) 218.31 1.8) 243.91 2.1) 271.81 1.9) 297.01 2.4) 317.6( 3.7) 329.41 3.6)

WEST 21)6.6( 3.4) 42.0( 1.6) 194.51 3.2) 211.11 2.3) 238.5( 2.7) 267.7( 3.6) 295.31 3.8) 320.01 5.1) 334.41 5.2)

AGE
BELOW MODAL AGE 270.51 6.4) 41.5( 5.4) 202.7(36.0) 213.0(36.2) 244.51 5.9) 276.1(13.9) 299.9(14.1) 322.2(10.2) 335.6(20.1)

AT MODAL AGE 275.91 1.5) 38.2( 0.9) 210.31 2.5) 226.21 2.4) 251.3( 1.4) 277.4( 1.5) 302.21 1.2) 324.01 2.6) 335.9( 2.9)

ABOVE MODAL AGE 252.61 1.4) 41.2( 1.1) 184.21 4.0) 198.4( 3.9) 224.01 1.8) 253.41 1.4) 281.11 1.8) 305.01 2.3) 319.61 3.1)

TYPE OF COMMUNITY
EXTREME RURAL 262.1( 3.1) 40.3( 2.0) 194.4( 5.8) 210.3( 4.5) 235.1( 6.8) 262.31 5.9) 291.11 1.7) 313.81 4.6) 325.21 5.3)

DISADVANTAGED URBAF 250.4( 3.4) 41.1( 1 6) 183.31 6.4) 198.01 5.3) 221.31 4.1) 250.1( 4.9) 278.51 3.1) 303.91 4.1) 319.71 4.6)

ADVANTAGED URBAN 287.7( 5.6) 36.9( 1.2) 226.3(11.4) 240.81 8.0) 264.71 4.7) 287.5( 4.6) 312.71 5.0) 334.2( 7.8) 348.81 8.1)

OTHER 265.9( 1.4) 40.5( 0.9) 195.6( 4.0) 212.01 3.1) 239.11 1.9) 268.11 1.6) 294.31 1.6) 316.3( 1.8) 329.41 2.4)

PARENTS' EDUCATION LEVEL

LESS THAN H.S. 244.0( 2.1) 37.0( 1.8) 183.6(10.9) 196.4( 4.8) 219.51 2.6) 243.7( 2.1) 268.41 3.1) 292.41 3.2) 304.91 4.0)

GRADUATED H.S. 256.1( 1.5) 38.4( 0.9) 191.31 2.8) 206.31 1.6) 229.8( 2.6) 257.2( 2.6) 282.9; 2.3) 305.2( 2.0) 317.31 2.3)

SOME EDUC AFTER H.S. 273.5( 1.4) 37.4( 1.2) 209.51 4.3) 223.3( 3.5) 249.21 2.21 275.51 2.3) 299.11 1.8) 319.91 2.4) 333.01 7.8)

GRADUATED COLLEGE 279.9( 1.9) 38.6( 0.7) 212.8( 3.4) 230.01 2.1) 255.91 2.2) 281.51 1.5) 306.01 1.7) 327.71 3.4) 339.9( 3.3)

UNKNOWN 238.9( 2.3) 40.4( 1.9) 171.91 6.3) 186.01 6.2) 210.81 6.8) 239.11 4.9) 267.61 2.2) 291.1( 8.6) 304.21 5.6)

TYPE OF SCHOOL
PUBLIC 264.7( 1.6 41.4( 0.8) 193.81 2.8) 210.01 1.5) 236.91 1.5) 266.61 1.9) 293.71 1.5) 316.61 2.2) 330.11 2.2)

PRIVATE 279.4( 2.4) 36.3( 1.4) 217.61 5.1) 231.81 3.1) 255.81 2.2) 281.01 2.8) ;05.0( 2.1) 325.31 4.5) 336.41 3.4)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 294.1( 2.4) 35.6( 1.3) 231.7( 7.1) 247.8( 4.6) 271.21 4.0) 295.31 3.0) 318.81 2.6) 338.0( 2.7) 349.81 3.7)

AVERAGE ABILITY 265.1( 1.7) 36.4( 1.1) 203.81 3.9) 217.3( 2.1) 241.6( 1.8) 267.41 2.4) 290.61 1.6) 309.5( 1.3) 320.51 1.6)

LOW ABILITY 239.1( 2.7) 37.2( 1.5) 178.71 3.1) 190.71 4.8) 213.3( 3.0) 239.61 4.1) 264.81 3.2) 287.51 3.2) 300.11 4.6)

MIXED ABILITY 260.7( 3.8) 37.5( 1.5) 196.31 6.5) 210.01 4.3) 235.9( 6.0) 261.91 3.4) 287.01 3.6) 307.6( 3.3) 321.11 6.9)

539 540



at' GRADE 8 - ALGEBRA AND FUNCTIONS PROFICIENCYa
fr5I WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

-- TOTAL --

MEAN

264.3( 1.0)

STD DEV

36.8( 0.5)

5TH

204.6( 1.2)

10TH

217.2( 1.3)

25TH

239.0( 1.1)

50TH

264.4( 1.0)

75TH

289.2( 1.4)

90TH

312.0( 1.3)

95TH

325.3( 2.1)

SEX

.MALE 263.8( 1.4) 37.4( 0.6) 204.1( 1.4) 215.9( 1.3) 237.8( 2.1) 263.1( 1.8) 288.8( 1.9) 313.3( 2.7) 326.9( 3.6)
FEMALE 264.8( 1.1) 36.2( 0.6) 205.2( 1.6) 218.3( 1.5) 240.2C 1.8) 265.5( 1.0) 28Y.6( 2.0) 311.0( 1.6) 323.9( 2.7)

RACE/ETHNICITY
WHITE 271.1( 1.2) 34.7( 0.5) 214.1( 3.1) 226.4( 1.3) 247.2( 1.2) 271.0( 1.1) 294.4( 1.4) 316.3( 2.0) 328.8( 3.4)
BLACK 241.4( 1.6) 34.0( 1.0) 187.8( 2.8) 198.3( 2.8) 218.4( 2.1) 241.0( 2.1) 264.2( 2.1) 286.4( 1.9) 298.9( 3.7)
HISPANIC 248.3( 1.9) 34.4( 1.2) 191.5( 3.2) 205.0( 3.7) 225.2( 2.2) 247.5( 2.2) 271.3( 2.0) 293.6( 2.4) 306.3( 1.9)
ASIAN/PACIFIC ISLANDER 284.5( 4.1) 38.6( 2.5) 221.9( 3.2) 234.3( 4.6) 259.6(10.2; 284.6( 4.6) 310.5( 4.9) 336.6( 8.7) 347.7(11.2)
AMER IND/ALASKAN NATV 245.0( 3.7) 33.7( 3.4) 190.1(29.8) 202.9(21.0) 423.9( 6.5) 241.5( 5.1) 268.1(12.3) 292.3(10.6) 305.4(14.2)

REGION
N RTHEAST 268.6( 2.5) 36.1( 0.9) 208.8( 6.1) 222.6( 1.7) 244.3( 3.2) 269.0( 2.1) 292.8( 3.4) 315.4( 3.8) 327.8( 2.3)
SOUTHEAST 258.1( 2 0) 37.1( 1.1) 197.2( 4.9) 210.9( 2.4) 231.7( 2.1) 257.4( 2.2) 284.6( 3.4) 306.0( 2.0) 318.7( 3.0)
CENTRAL 266.7( 1.6) 34.8( 0.7) 210.1( 4.1) 222.5( 2.7) 242.6( 1.3) 267.0( 2.0) 289.8( 2.6) 312.4( 1.6) 324.6( 2.7)
WEST 264.3( 2.5) 38.0( 1.3) 203.1( 3.4) 215.8( 2.2) 238.2( 3.6) 263.7( 2.2) 289.9( 3.0) 314.1( 4.3) 329.1( 8.4)

AGE

BELOW MODAL AGE 267.6( 8.4) 39.0( 7.1) 214.1(81.7) 218.7(25.2) 242.7(18.9) 265.0( 6.7) 290.8( 6.4) 320.7(15.5) 336.5(12.5)
AT NODAL AGE 272.3( 1.1) 35.0( 0.6) 214.3( 2.6) 226.9( 1.4) 248.5( 1.1) 272.5( 1.1) 296.0( 1.4) 317.1( 1.8) 329.5( 3.3)
ABOVE MODAL AGE 253.0( 1.3) 36.3( 0.9) 195.7( 2.1) 207.8( 1.6) 228.0( 2.1) 251.3( 1.6) 276.8( 2.5) 300.4( 3.3) 316.1( 3.5)

TYPE OF COMMUNITY

EXTREME RURAL 260.2( 2.7) 34.9( 1.3) 204.7( 3.6) 215.4( 4.9) 236.1( 5.5) 260.1( 3.6) 284.0( 2.2) 305.9( 4.8) 319.0( 6.5)
DISADVANTAGED URBAN 250.6( 2.9) 37.0( 1.3) 193.5( 4.0) 204.7( 2.5) 224.7( 2.1) 248.9( 3.1) 274.7( 4.4) 300.3( 4.7) 314.5( 5.5)
ADVANTAGED URBAN 281.7( 3.9) 34.7( 1.2) 224.1( 3.3) 236.1( 6.8) 257.8( 4.2) 282.0( 3.9) 304.6( 4.6) 326.6( 7.4) 339.2( 5.5)
OTHER 264.3( 1.2) 36.4( 0.7) 205.0( 1.4) 217.6( 2.0) 239.4( 1.2) 264.4( 1.5) 288.8( 1.4) 311.2( 0.9) 324.6( 2.0)

PARENTS, EDUCATION LEvEl

LESS THAN H.S. 246.5( 1.9) 31.0( 1.3) 194.4; 9.0) 208.2( 3.2) 225.6( 2.9) 246.6( 1.9) 267.8( 3.6) 285.4( 4.2) 297.8( 8.8)
GRADUATED H.S. 254.8( 1.6) 33.8( 0.7) 199.5( 1.5) 212.0( 1.9) 232.0( 1.3) 254.3( 2.1) 277.4( 2.3) 298.0( 2.3) 310.6( 3.1)
SOME EDUC AFTER H.S. 268.1( 1.3) 34.2( 0.9) 211.3( 2.0) 223.7( 2.8) 245.7( 1.9) 268.8( 2.0) 289.8( 2.3) 311.7( 1.5) 325.2( 1.5)
GRADUATED COLLEGE 276.9( 1.4) 35.9( 0.6) 216.4( 1.8) 229.6( 1.0) 252.1( 2.0) 277.8( 2.4) 302.1( 2.3) 322.9( 2.1) 335.0( 1.8)
UNKNOWW 242.2( 2.3) 34.1( 1.4) 166.0( 9.6) 198.9( 3.4) 219.0( 4.9) 241.9( 2.1) 265.7( 3.9) 286.5( 2.7) 297.0( 3.4)

TYPE OF SCHOOL
PUBLIC 262.7( 1.2) 37.0( 0.6) 202.8( 2.5) 215.4( 1.1) 237.1( 2.0) 262.4( 1.4) 287.7( 1.4) 310.9( 1.6) 324.7( 2.4)
PRIVATE 277.1( 1.9) 32.2( 1.1) 223.8( 5.1) 235.1( 2.5) 255.5( 3.5) 277.9( 2.0) 298.9( 2.7) 318.4( 2.3) 328.8( 3.4)

ABILITY STUDEWS IN CLASS
HIGH ABILITY 293.0( 2.2) 33.0( 1.2) 235.6( 4.8) 249.2( 2.8) 271.7( 3.3) 294.0( 2.1) 315.7( 3.1) 334.8( 2.0) 345.9( 3.9)
AVERAGE ABILITY
LOW ABILITY

261.5(

240.2(
1.4)

1.9)

30.8(

31.9(
0.8)
1.5)

209.6( 3.6)
168.7( 4.0)

221.4( 1.4)
199.6( 3.3)

241.4( 1.9)
219.3( 3.6)

262.8(
240.0(

1.6)

3.1)

282.5( 1.7)
260.0( 2.2)

299.6( 1.8)
280.4( 4.9)

310.3( 2.9)
294.1( 4.7)

e..;

rN
A:,

MIXED ABILITY 257.4( 3.1) 32.3( 1.0) 204.3( 6.8) 215.2( 2.8) 234.9( 4.1) 257.2( 2.5) 280.0( 3.1) 299.3( 3.0) 310.5( 4.5)



GRADE 8 - MEAN PERCENTAGE CORRECT BY CONTENT AREA

CONTENT AREA
(NUMBER OF ITEMS)

-- TOTAL

NUM & OPER

( 46)

58.71 0.5)

MEASURMENT

( 21)

60.6( 0.5)

GEOMETRY
( 26)

51.01 0.6)

DATA ANALYS

( 19)

52.9( 0.6)

ALGEBRA

( 25)

51.9( 0.6)

TOTAL
(137)

55.5( 0.5)

ESTIMATION

( 46)

58.6( 0.4)

PROBLEM
SOLVING

( 8)

52.71 0.8)

SEX

MALE 58.51 0.7) 62.4( 0.6) 51.21 0.7) 52.81 0.7) 51.4( 0.7) 55.61 0.6) 59.21 0.5) 53.11 1.0)

FEMALE 59.01 0.5) 58.9( 0.5) 50.7( 0.6) 53.01 0.7) 52.4( 0.6) 55.4( 0.5) 58.0( 0.5) 52.41 0.9)

RACE/ETHNICITY
WHITE 61.91 0.6) 63.81 0.5) 54.51 0.7) 56.9( 0.7) 55.3( 0.7) 58.9( 0.6) 61.3( 0.4) 57.81 1.0)

BLACK 48.21 0.9) 49.6( 0.9) 38.21 0.8) 39.7( 1.0) 40.4( 0.7) 43.9( 0.7) 49.9( 1.0) 35.31 2.0)

HISPANIC 50.51 0.7) 52.91 0.9) 42.41 0.9) 42.6( 0.9) 43.1( 0.6) 46.91 0.7) 52.41 0.8) 42.61 1.4)

ASIAN/PACIFIC ISLANDER 69.01 2.0) 69.0( 2.4) 61.61 1.9) 61.2( 1.9) 62.5( 2.0) 65.41 1.9) 65.6( 2.5) 65.21 2.8)

AKER IND/ALASKAN KATY 46.91 3.6) 53.1( 2.0) 43.7( 3.3) 40.2( 3.5) 41.11 2.6) 45.3( 2.8) 51.4( 3.0) 39.61 6.3)

REGION
NORTHEAST 60.5( 1.2) 62.71 1.3) 53.71 1.4) 56.6( 1.2, 54.31 1.3) 57.9( 1.2) 61.3( 1.0) 56.4( 1.5)

SOUTHEAST 55.31 0.9) 56.71 0.8) 46.21 1.0) 48.4( 0.7) 49.0( 0.9) 51.71 0.8) 55.21 0.9) 46.6( 1.7)

CENTRAL 60.91 0.9) 62.4( 0.8) 52.41 1.2) 54.0( 1.0) 52.9( 0.8) 57.11 0.9) 60.01 0.8) 56,51 1.8)

WEST 58.4( 1.3) 60.9( 1.1) 51.71 1.2) 52.9( 1.5) 51.71 1.4) 55.51 1.3) 58.51 0.8) 52.31 1.8)

AGE
BELOW MODAL AGE 60.81 3.1) 62.7( 4.0) 46.81 5.6) 56.8( 3.5) 52.9( 4.9) 56.41 3.5) 70.1( 3.3) 73.41 4.6)

AT MODAL AGE 62.61 0.5) 64.11 0.5) 54.61 0.6) 57.2( 0.6) 56.1( 0.6) 59.41 0.5) 61.2( 0.4) 57.21 0.9)

ASOVE MODAL AGE 53.21 0.6) 55.61 0.6) 45.71 0.7) 46.5( 0.8) 45.9( 0.6) 49.9( 0.6) 54.4( 0.7) 45.51 0.9)

TYPE OF COMMUNITY
EXTREME RURAL 56.21 1.2) 60.31 1.3) 48.81 1.2) 50.7( 1.0) 49.3( 1.1) 53.4( 1.1) 53.3( 2.5) 44.91 4.0)

DISADVANTAGED URBAN 52.8( 1.2) 55.51 1.2) 45.71 1.3) 46.3( 1.2) 45.3( 1.2) 49.61 1.1) 53.7( 1.3) 46.21 2.5)

ADVANTAGED URBAN 67.51 1.9) 68.1( 1.9) 58.91 1.8) 62.1( 2.9) 60.71 2.7) 64.0( 2.1) 66.2( 1.2) 60.01 3.8)

OTHER 58.61 0.6) 60.31 0.7) 50.81 0.7) 52.7( 0.7) 51.8( 0.7) 55.3( 0.6) 58.81 0.6) 53.51 1.2)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 48.81 0.8) 52.01 0.7) 40.6( 0.8) 41.2( 1.0) 41.31 0.8) 45.31 0.6) 50.8( 1.1) 40.31 2.0)

GRADUATED H.S. 53.9( 0.5) 56.11 0.6) 46.51 0.6) 48.3( 0.7) 46.2( 0.6) 50.71 0.4) 54.11 0.5) 46.01 1.1)

SONE EDUC AFTER H.S. 61.3( 0.6) 63.2( 0.6) 52.81 0.7) 56.1( 0.7) 53.9( 0.8) 57.91 0.5) 60.1( 0.7) 57.91 1.3)

GRADUATED COLLEGE 64.91 0.7) 66.?( 0.7) 56.91 0.8) 59.1( 0.8) 58.7( 0.8) 61.61 0.7) 63.51 0.6) 59.01 1.3)

UNKNOWN 47.7( 0.9) 50.7( 1.3) 41.91 1.0) 40.5( 1.0) 41.81 1.0) 45.01 0.9) 52.9( 0.9) 42.61 2.0)

TYPE OF SCHOOL
PUBLIC 57.9( 0.6) 60.1( 0.5) 50.41 0.6) 52.21 0.7) 51,11 0.7) 54.8( 0.6) 58.21 0.4) 51.81 0.9)

PRIVATE 65.21 0.9) 65.21 0.9) 55.21 0.9) 58.41 1.0) 58.0( 1.0) 61.0( 0.8) 62.31 1.3) 60.21 2.2)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 11.01 1.2) 70.71 1.1) 63.31 1.3) 65.4( 1.2) 66.91 1.2) 68.0( 1.1) 67.41 1.2) 66.5( 1.7)

AVERAGE ABILITY 57.9( 0.7) 60.51 0.6) 49.91 0.8) 51.8( 0.8) 49.7( 0.8) 54.5( 0.7) 57.51 0.8) 51.81 1.7)

LOW ABILITY 46.9( 1.0) 50.4( 1.0) 40.41 1.2) 40.4( 1.2) 40.21 1.0) 44.1( 1.0) 50.6( 1.0) 41.01 1.8)

MIXED ABILITY 56.41 1.4) 58.91 1.4) 47.4( 1.5) 49.7( 1.7) 47.51 1.8) 52.51 1.4) 55.4( 1.8) 44.3( 3.1)

543 544



t4' GRADE 8 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
en ONLY CONSTRUClED-RESPONSE QUESTIONS

CCMTENT AREA
(NUMBER OF ITEMS)

NUM & OPER
( 10)

MEASURMENT

( 4)

GEOMETRY

( 8)

DATA MALYS
( 6)

ALGEBRA

( 7)

TOTAL

( 35)

PROBLEM
SOLVING

( 7)

-- TOTAL -- 52.3( C.7) 59.4( 0.9) 52.9( 0.7) 40.8( 0.7) 48.0( 0.8) 50.4( 0.6) 51.6( 0.8)

SEX
MALE 52.3( 0.9) 62.2( 1.1) 53.4( 0.9) 40.0( 0.8) 47.4( 1.0) 50.6( 0.8) 51.4( 1.0)

FEMALE 52.3( 0.7) 56.6( 1.0) 52.5( 0.9) 41.6( 0.8) 48.5( 0.8) 50.2( 0.7) 51.8( 0.9)

RACE/ETHNICITY
WHITE 55.9( 0.8) 64.9( 1.1) 57.8( 0.9) 44.5( 0.8) 52.3( 0.9) 54.7( 0.7) 56.9( 1.0)

BLACK 40.7( 0.9) 38.7( 1.4) 35.1( 1.3) 27.3( 1.1) 53.0( 1.2) 35.4( 0.8) 33.2( 1.9)

HISPANIC 42.3( 1.0) 47.7( 2.2) 42.0( 1.5) 32.2( 1.2) 37.8( 1.2) 40.2( 1.0) 41.3( 1.4)

ASIAN/PACIFIC ISLANDER 64.1( 2.7) 70.7( 3.8) 64.0( 3.4) 47.8( 2.5) 58.1( 2.6) 60.8( 2.4) 63.6( 2.8)

AMER IND/ALASKAN NATv 40.7( 5.5) 59.0( 4.9) 48.9( 4.9) 33.1( 4.0) 34.8( 4.4) 42.2( 3.9) 37.5( 5.5)

REGION
NORTHEAST 55.4( 1.9) 62.0( 2.1) 55.9( 1.e) 44.2( 1.1) 49.9( 1.6) 53.2( 1.5) 55.4( 1.5)

SOUTHEAST 47.8( 0.9) 52.6( 1.3) 48.0( 1.2) 36.0( 0.7) 44.2( 1.6) 45.6( 0.8) 44.7( 1.6)

CENTRAL 54.3( 0.9) 64.2( 1.6) 55.0( 1.5) 42.2( 1.2) 49.7( 1.3) 52.6( 1.0) 56.1( 1.8)

WEST 52.1( 1.6) 59.1( 2.1) 53.2( 1.8) 41.1( 1.9) 48.2( 1.7) 50.5( 1.6) 51.0( 1.8)

AGE

BELOW MOOAL AGE 51.2( 4.3) 60.1( 6.2) 43.7(10.8) 41.6( 5.7) 46.0( 6.1) 47.8( 4.0) 73.3( 4.8)

AT MODAL AGE 56.8( 0.7) 64.4( 1.0) 57.7( 0.8) 44.7( 0.8) 52.6( 0.9) 55.0( 0.7) 56.1( 0.9)

ABOVE MODAL AGE 45.8( 0.8) 52.3( 1.2) 46.1( 0.9) 35.1( 0.9) 41.2( 1.0) 43.9( 0.7) 44.2( 0.9)

TYPE OF CCMMUNITY
EXTREME RURAL 48.2( 1.6) 60.4( 2.4) 52.3( 1.8) 38.7( 1.5) 44.0( 2.0) 48.1( 1.5) 44.8( 4.4)

DISADVANTAGED URBAN 46.3( 1.5) 49.6( 2.9) 46.7( 2.8) 34.5( 1.4) 41.5( 1.5) 43.8( 1.6) 44.9( 2.6)

ADVANTAGED URBAN 63.2( 2.2) 69.3( 3.6) 60.6( 2.9) 50.5( 3.6) 58.0( 3.6) 60.1( 2.9) 58.7( 3.5)

OTHER 52.1( 0.7) 59.1( 1.1) 52.7( 0.9) 40.5( 0.7) 47.9( 0.9) 50.2( 0.7) 52.3( 1.2)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 39.5( 1.2) 46.5( 1.7) 41.6( 1.5) 30.8( 1.1) 35.9( 1.3) 58.6( 0.9) 18.8( 2.1)

GRADUATED H.S. 46.3( 0.7) 53.6( 1.3) 48.4( 1.2) 36.2( 0.8) 41.1( 1.0) 44.9( 0.6) 44.7( 1.1)

SOME EDUC AFTER H.S. 55.2( 0.9) 62.9( 1.4) 54.7( 1.0) 43.8( 1.1) 51.2( 1.2) 53.2( 0.7) 56.9( 1.3)

GRADUATED COLLEGE 60.0( 0.9) 67.3( 1.3) 59.9( 1.1) 46.7( 1.0) 56.1( 1.0) 57.7( 0.9) 58.0( 1.3)
UNKNOWN 40.1( 1.7) 46.2( 2.5) 41.2( 1.7) 29.5( 1.1) 33.8( 1.6) 38.0( 1.2) 41.5( 2.1)

TYPE OF SCHOOL

PUBLIC 51.5( 0.8) 58.6( 1.0) 52.2( 0.8) 40.2( 0.8) 47.2( 0.9) 49.7( 0.7) 50.6( 0.8)

PRIVATE 59.1( 1.6) 66.0( 1.7) 58.7( 1.3) 45.5( 1.2) 54.2( 1.3) 56.5( 1.1) 59.4( 2.2)

ABILITY STUDENTS IN CLASS
HIGH ABILITY 67.9( 1.4) 72.0( 1.7) 68.0( 1.7) 52.0( 1.4) 64.6( 1.4) 65.0( 1.3) 65.3( 1.8)

AVERAGE ABILITY 51.7( 1.1) 60.6( 1.4) 53,2( 1.0) 39.4( 0.9) 46.7( 1.1) 49.9( 0.9) 50.8( 1.8)

LOW ABILITY 39.2( 1.3) 45.6( 1.9) 39.5( 1.9) 28.9( 1.5) 34.0( 1.5) 37.2( 1.3) 39.3( 2.0)

NIXED ABILITY 48.3( 1.8) 58.4( 2.5) 49.3( 2.2) 39.0( 2.1) 43.1( 2.3) 47.0( 1.8) 43.1( 3.1)



GRADE 8 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
ONLY MULTIPLE-CHOICE QUESTIONS

CONTENT AREA

(NUMBER Of ITEMS)

MUM & OPER

( 36)

MEAC"RMENT
( 17)

V.

GEOMETRY

( 18)

DATA ARAL.

( 13)

ALGEBRA

( 18)

TOTAL

(102)

ESTIMATION
( 46)

PROBLEM
SOLVING

( 1)

TOTAL -- 60.5( 0.5) 60.9( 0.4) 50.1( 0.6) 58.4( 0.6) 53.4( 0.5) 57.2( 0.5) 58.6( 0.4) 60.9( 1.4)

SEX

MALE 60.2( 0.7) 62.5( 0.6) 50.3( 0.7) 58.6( 0.7) 52.9( 0.6) 57.3( 0.6) 59.2( 0.5) 64.7( 1.7)

FEMALE 60.9( 0.5) 59.4( 0.4) 49.9( 0.6) 58.2( 0.7) 53.9( 0.7) 57.1( 0.5) 58.0( 0.5) 57.0( 1.8)

RACE/ETHNICITY
WHITE 63.6( 0.6) 63.6( 0.5) 53.1( 0.7) 62.6( 0.6) 56.4( 0.6) 60.3( 0.6) 61.3( 0.4) 64.2( 1.7)

BLACK 50.2( 1.0) 52.1( 0.9) 39.6( 0.8) 45.4C 1.1) 43.3( 0.7) 46.8( 0.7) 49.9( 1.0) 50.1( 3.4)

HISPANIC 52.7( 0.7) 54.1( 0.8) 42.5( 0.9) 47.3( 1.0) 45.2( 0.7) 49.1( 0.6) 52.4( 0.8) 51.1( 2.4)

ASIAN/PACIFIC ISLANDER 70.41 1.9) 68.61 2.2) 60.61 1.5) 67.41 2.3) 64.2( 2.0) 66.91 1.8) 65.61 2.5) 76.2( 5.3)

AMER IUD/ALASKAN NATV 48.61 3.3) 51.7( 2.3) 41.51 2.9) 43.51 3.4) 43.61 2.4) 46.31 2.5) 51.4( 3.0) 53.9(14.9)

REGION
NORTHEAST 61..( 1.0) 62.9( 1.1) 52.71 1.2) 62.31 1.3) 56.11 1.4) 59.5( 1.1) 61.31 1.0) 63.11 2.0)

SOUTHEAST 57.4( 1.0) 57.7( 0.8) 45.41 1.1) 54.11 0.8) 50.81 0.7) 53.71 0.8) 55.21 0.9) 59.61 3.7)

CENTRAL 62.71 1.0) 62.01 0.7) 51.21 1.2) 59.51 1.0) 54.11 0.7) 58.71 0.8) 60.0( 0.8) 59.6( 3.5)

WEST 60.21 1.2) 61.3( 1.0) 51.01 1.1) 58.31 1.4) 53.01 1.4) 57.2( 1.2) 58.51 0.8) 61.51 2.3)

AGE
BELOW MODAL AGE 63.51 3.1) 63.4( 4.6) 48.21 5.1) 63.91 3.6) 55.51 4.8) 59.41 3.6) 70.11 3.3) 74.31 8.2)

AT MODAL AGE 64.2( 0.5) 64.1( 0.5) 53.21 0.6) 63.0( 0.6) 57.41 0.6) 60.91 0.5) 61.21 0.4) 64.8( 1.4)

ABOVE MODAL AGE 55.31 0.6) 56.41 0.6) 45.51 0.7) 51.8( 0.8) 47.71 0.6) 51.91 0.6) 54.4( 0.7) 54.71 2.1)

TYPE OF COMMUNITY
EXTREME RURAL 58,41 1.2) 60.21 1.3) 47.2( 1.3) 56.21 0.9) 51.41 1.0) 55.2( 1.0) 53.31 2.5) 45.61 3.5)

DISADVANTAGED URBAN 54.71 1.2) 56.91 1.0) 45.21 1.1) 51.7( 1.1) 46.71 1.2) 51.61 1.0) 53.71 1.3) 55.91 2.6)

ADVANTAGED URBAN 66.71 1.9) 67.81 1.6) 58.21 1.4) 67.5( 2.6) 61.81 2.4) 65.31 1.9) 66.21 1.2) 69.81 6.3)

OTHER 60.41 1.6) 60.51 0.6) 50.01 0.7) 58.31 0.7) 53.31 0.7) 57.11 0.6) 58.81 0.6) 62.01 1.8)

PARENTS EDUCATIOW LEVEL
LESS THAN H.S. 51.41 0.8) 53.31 0.7) 40.11 1.0) 46.01 1.1) 43.51 0.9) 47.61 0.6) 50.8( 1.1) 51.51 3.8)

GRADUATED H.S. 56.01 0.5) 56.7( 0.5) 45.61 0.6) 54.0( 0.8) 48.2( 0.6) 52.7( 0.4) 54.11 0.5) 54.71 2.4)

SOME EDUC AFTER H.S. 63.01 0.6) 63.31 0.6) 51.91 0.8) 61.7( 0.7) 55.01 0.8) 59.51 0.5) 60.1( 0.7) 65.41 2.8)

GRADUATED COLLEGE 66.31 0.7) 65.91 0.6) 55.61 0.7) 64.81 0.8) 59.61 0.8) 63.0( 0.6) 63.51 0.6) 66.4( 1.9)

UNKNOWW 49.81 0.9) 51.81 1.2) 42.21 1.0) 45.61 1.4) 44.9( 0.9) 47.41 0.9) 52.91 0.9) 50.41 4.7)

TYPE OF SCHOOL
PUBLIC 59.71 0.6) 60.41 0.5) 49.61 0.6) 57.71 0.6) 52.71 0.6) 56.6( 0.5) 58.21 0.4) 60.31 1.6)

PRIVATE 66.91 0.9) 65.01 0.8) 53.61 1.0) 64.41 1.1) 59.4 1.0) 62.61 0.8) 62.31 1.3) 65.6( 2.8)

v
>
CIm

g

ABILITY STUDENTS IN CLASS
HIGH ABILITY
AVERAGE ABILITY
LOW ABILITY

NIXED ABILITY

71.81

59.71

49.01

58.6(

1.2)

0.6)

1.0)

1.3)

70.31

u0.5(

51.61
59.1(

1.1)
0.6)
0.9)
1.3)

61.31
48.51

40.71

46.6(

1.3)

0.9)

1.1)

1.4)

71.7(

57.51

45.8(

54.7(

1.2)

0.8)

1.2)

1.8)

67.81
50.91
42.7(

49.3(

1.2)

0.8)

1.0)

1.7)

69.01

56.01

46.4(

54.4(

1.1)

0.6)

0.9)
1.3)

67.41

57.51
50.6(

55.4(

1.2)

0.8)

1.0)

1.8)

75.21

59.01
52.7(

53.2(

2.3)

2.6)
3.6)

4.5)

.5-41
5 7



.5

GRADE 8 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN AN
CONTENT ITEM
AREA TYPE

ADD WHOLE NUMBERS 79.7(0.7) 78.5(1.1) 81.0(0.9) 79.6(0.8) 80.3(1.9) 79.0(2.1) 87.5(2.2) 1 2
SUBTRACT WHOLE NUMBERS 83.6(0.7) 82.3(1.2) 84.8(0.8) 84.1(0.8) 80.3(2.4) 82.0(2.1) 91.3(4.3) 1 2
READ A RULER 82.6(0.8) 84.9(0.8) 80.4(1.4) 84.5(0.9) 76.8(2.3) 76.3(2.2) 85.4(3.8) 2 1

READ DATA ON BAR GRAPH 89.1(0.7) 88.4(0.8) 89.8(1.1) 90.4(0.9) 86.2(1.6) 86.3(2.0) 92.8(2.1) 4 1

INTERPRET BAR GRAPH DATA 74.1(1.0) 76.7(1.5) 71.6(1.3) 78.5(1.0) 65.0(2.9) 61.2(2.4) 71.1(4.4) 4 1

RELATE EQUATION TO PROBLEM 76.9(0.9) 76.6(1.3) 77.2(1.1) 80.2(1.1) 65.3(2.5) 71.0(2.2) 86.0(3.3) 1 1

EVALUATE AN EXPRESSION 76.6(0.8) 75.1(1.2) 78.0(1.3) 81.3(0.9) 61.6(3.2) 68.7(3.2) 75.3(3.6) 5 2

APPLY CONCEPT OF PROBABILITY 83.0(0.9) 82.0(1.3) 84.1(1.1) 87.6(1.0) 71.6(2.5) 72.6(2.6) 77.6(3.9) 4 1

IDENTIFY UNIT OF LENGTH 90.5(0.8) 91.1(1.1) 89.9(0.8) 92.2(0.7) 85.9(2.2) 87.0(2.5) 91.3(3.1) 2 1

CONVERT DECIMAL TO PERCENT 78.5(1.0) 77.8(1.3) 79.2(1.4) 80.3(1.3) 74.4(2.8) 70.9(2.2) 81.7(4.1) 1 1

USE PERCENT GREATER THAN 100 55.1(1.4) 58.6(1.5) 51.6(1.9) 57.5(1.7) 48.4(2.9) 47.6(3.4) 64.8(5.9) 1 1

APPLY TRIANGLE INEQUALITY 68.0(1.1) 69.8(1.9) 66.2(1.4) 70.4(1.3) 59.3(3.2) 62.6(2.9) 77.4(5.5) 3 1

CONVERT FRACTION TO DECIMAL 50.3(1.2) 50.8(1.9) 49.8(1.4) 55.6(1.4) 33.8(2.7) 39.8(2.7) 55.4(7.9) 1 2

FIND A COMMON FACTOR 82.5(1.0) 81.7(1.4) 83.4(1.3) 83.9(1.1) 81.4(2.0) 75.7(2.5) 86.5(3.2) 1 1

IDENTIFY A PARALLELOGRAM 67.7(0.8) 68.1(1.2) 67.4(1.4) 72.4(0.9) 54.4(3.0) 53.8(2.6) 72.1(3.4) 3 1

CONVERT WITHIN METRIC SYSTEM 50.9(1.1) 55.0(1.6) 46.9(1.4) 53.0(1.2) 43.7(2.8) 46.6(2.9) 55.4(4.1) 2 1

FIND PERIMETER OF FIGURE 59.4(1.7) 62.7(1.8) 56.1(2.0) 62.9(1.9) 48.8(3.9) 51.4(3.8) 69.4(9.0) 2 1

ADD TWO INTEGERS 67.6(1.3) 68.9(1.6) 66.2(1.9) 72.9(1.4) 50.4(2.8) 57.2(3.4) 79.8(5.5) 1 1

FIND AN AVERAGE 61.4(1.1) 61.3(1.4) 61.5(1.6) 67.1(1.5) 47.7(2.5) 44.6(2.6) 71.1(4.1) 4 1

IDENTIFY ALGEBRAIC IDENTITY 44.0(1.3) 43.0(1.7) 45.0(1.8) 48.8(1.6) 30.1(2.5) 29.0(2.9) 61.3(5.7) 5 1

APPLY DECIMAL PLACE VALUE 53.8(1.5) 55.4(1.7) 52.3(1.8) 59.4(1.7) 34.0(2.6) 42.1(2.7) 68.6(4.6) 1 1

IDENTIFY PERPENDICULAR LINES 37.1(1.5) 38.0(1.8) 36.1(2.0) 41.1(1.9) 25.5(2.4) 26.1(1.9) 47.7(7.1) 3 1

ADD MONOMIALS 38.0(1.0) 36.8(1.4) 39.3(1.6) 42.3(1.2) 23.2(2.3) 27.7(2.8) 60.3(6.?) 5 1

ADD WHOLE NUMBERS 92.1(0.4) 90.4(0.6) 93.9(0.5) 92.5(0.5) 92.2(1.1) 88.9(1.3) 94.1(1.)) 1 1

COMPARE WEIGHTS 86.7(0.6) 87.8(0.8) 85.6(0.9) 89.1(0.8) 79.4(1.4) 81.4(1.7) 85.2(5.2) 2 1

APPLY TRANSFORMATIONAL GEOMETRY 80.3(0.7) 78.0(1.0) 82.7(0.8) 82.9(0.9) 74.2(1.6) 70.4(2.2) 86.8(3.1) 3 1

IDENTIFY SOLUTION PROCEDURE 78.4(0.7) 79.2(0.9) 77.6(1.0) 82.1(0.7) 68.0(2.1) 68.6(1.7) 87.4(2.5) 1 1

INTERPRET PIE CHART DATA 71.7(0.7) 71.7(0.9) 71.7(1.0) 77.0(0.8) 53.6(2.3) 60.0(1.8) 85.5(2.7) 4 1

SOLVE MULTI-STEP STORY PROBLEM 76.9(0.6) 77.5(1.1) 76.4(0.9) 81.7(0.8) 60.5(1.9) 68.4(1.7) 85.2(3.6) 1 1

APPLY PR1PERTIES OF A CUBE 58.8(1.1) 58.8(1.4) 58.7(1.4) 61.3(1.3) 46.1(2.2) 56.6(2.6) 79.6(3.7) 3 1

APPLY CONCEPT OF PERIMETER 64.6(0.9) 66.3(1.2) 62.9(1.4) 68.4(1.0) 54.3(2.2) 54.3(1.9) 75.4(4.5) 2 1

SOLVE MULTI-STEP STORY PROBLEM 69.5(0.9) 64.3(1.1) 74.8(1.1) 72.7(1.1) 61.7(2.5) 58.5(2.1) 78.2(2.6) 1 1

APPLY CONCEPT OF EQUALITY 66.5(0.6) 69.3(1.1) 63.6(1.0) 71.9(0.7) 48.0(1.8) 54.4(2.1) 80.8(4.3) 5 1

SOLVE STORY PROBLEM (DIVISION) 81.7(0.6) 80.4(0.9) 82.9(0.7) 85.4(0.7) 71.4(1.7) 70.4(1.8) 91.5(2.1) 1 1

SOLVE STORY PROBLEM (FRACTIONS) 49.7(1.0) 48.9(1.0) 50.7(1.3) 53.4(1.0) 41.8(3.0) 34.8(2.2) 68.4(4.6) 1 1

READ A SCALE DIAGRAM 35.4(0.6) 38.6(1.0) 32.0(1.0) 38.2(0.8) 23.5(1.4) 31.2(1.9) 48.9(4.3) 1 1

SOLVE AN INEQUALITY 55.0(0.9) 55.1(1.2) 54.8(1.2) 60.1(1.0) 38.4(1.9) 42.6(2.0) 68.3(4.6) 5 1

IDENTIFY COORDINATES ON A GRID 44.4(0.9) 43.4(1.3) 45.5(1.2) 45.6(1.1) 40.2(1.6) 40.6(1.7) 56.2(3.2) 5 1

FIND A MEDIAN 19.9(0.6) 20.4(1.0) 19.4(0.9) 20.3(0.7) 18.0(1.4) 19.5(1.5) 23.8(4.3) 4 1

APPL( PROPERTIES OF A PARALLELOGRAM 42.1(0.8) 41.4(1.0) 42.8(1.3) 45.8(1.0) 29.3(1.6) 32.2(1.5) 59.5(4.6) 3 1

INTERPRET MEASUREMENT TOLERANCE 21.4(0.7) 23.8(0.7) 19.0(1.0) 23.0(0.8) 16.3(1.3) 17.3(1.9) 24.3(5.2) 2 1

FIND TOTAL SURFACE AREA 20.3(0.8) 21.3(1.1) 19.4(1.0) 21.8(1.1) 14.8(1.4) 17.0(1.4) 24.2(5.1) 2 1

FIT EQUATION TO DATA 29.9(0.9) 29.1(1.1) 30.8(1.1) 31.7(1.2) 21.9(1.5) 24.9(1.3) 48.7(4.5) 5 1

APPLY PYTHAGOREAN THEOREM 29.2(0.7) 32.7(1.0) 25.6(1.1) 31.4(0.8) 19.2(1.6) 25.9(1.9) 37.7(3.4) 3 1

SOLVE A NUMBER SENTENCE 76.9(1.1) 78.0(1.3) 75.9(1.5) 79.6(1.4) 69.5(2.8) 68.5(2.9) 84.2(5.3) 5 2

DRAW AN OBTUSE ANGLE 68.2(1.6) 68.2(1.9) 68.2(2.0) 74.5(1.9) 47.0(3.3) 53.0(2.7) 82.1(3.5) 3 2

VISUALIZE A GEOMETRIC FIGURE 78.4(1.0) 75.9(1.2) 80.9(1.4) 82.2(1.2) 67.1(2.5) 70.0(3.0) 82.8(4.8) 3 2

APPLY PLACE VALUE 55.0(1.3) 55.2(1.6) 54.7(1.6) 59.2(1.4) 46.0(3.1) 40.9(2.8) 57.5(6.8) 1 2

APPLY PART-WHOLE RELATIONSHIP 62.8(1.2) 66.0(1.5) 59.6(1.8) 70.3(1.4) 36.8(2.2) 48.9(3.2) 72.5(5.4) 1 2

COMPLETE A BAR GRAPH 85.6(0.6) 82.6(1.1) 88.5(0.6) 89.4(0.8) 74.2(2.0) 76.3(2.0) 93.6(2.8) 4 2



GRADE 8 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO ME 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC

CONTENT

ASIAN AM AREA

ITEM

TYPE

READ A RULER 60.7(1.5) 65.4(1.6) 56.0(1.9) 70.2(1.7) 23.9(2.3) 45.8(4.0) 64.3(4.9) 2 2

COMPLETE A LETTER PATTERN 49.5(1.4) 47.3(1.7) 51.7(1.8) 56.0(1.6) 26.8(2.6) 35.6(2.5) 64.6(5.2) 5 2

USE A NUMBER LINE GRAPH 58.6(1.5) 62.0(1.9) 55.3(1.7) 64.6(1.8) 38.7(3.2) 47.4(3.4) 62.7(6.1) i 2

LIST SAMPLE SPACE 10.9(0.7) 10.3(0.9) 11.6(1.1) 13.2(0.9) 2.9(0.8) 6.5(1.8) 15.1(3.3) 4 2

DRAW A LINE OF SYMMETRY 23.3(1.0) 22.8(1.3) 23.8(1.2) 25.7(1.3) 15.2(2.0) 16.8(2.0) 25.7(4.7) 3 2

USE SIMILAR TRIANGLES 42.5(1.5) 43.2(1.8) 41.8(1.8) 48.0(1.6) 23.9(3.5) 29.5(3.0) 55.0(7.3) 3 2

EXPLAIN SAMPLING BIAS 46.0(1.4) 46.1(1.8) 45.9(1.7) 53.0(1.8) 20.6(2.4) 34.4(2.9) 48.8(7.5) 4 2

GRAPH AN INEQUALITY 35.2(1.3) 36.0(1.8) 34.5(1.6) 41.4(1.6) 10.6(2.0) 24.0(2.9) 47.3(6.6) 5 2

USE TANGRAMS 46.0(1.4) 46.9(1.9) 45.0(1.6) 50.6(1.6) 24.8(3.2) 36.1(3.1) 64.1(6.3) 3 2

USE TANGRAMS 52.2(1.3) 51.0(1.8) 53.3(1.8) 56.6(1.5) 32.9(2.5) 42.1(3.8) 65.8(7.0) 3 2

SOLVE STORY PROLEM (MONEY) 83.5(0.9) 82.5(1.2) 84.6(1.2) 88.2(0.9) 67.7(3.1) 76.0(2.9) 84.7(3.6) 1 1

ESTIMATE DISTANCE ON MAP 75.1(0.8) 73.4(1.4) 76.8(1.2) 79.3(1.0) 62.7(2.4) 62.8(2.9) 85.8(3.3) 1 1

COMPLETE A GEOMETRIC PATTERN 94.8(0.5) 94.8(0.7) 94.8(0.6) 96.5(0.5) 88.6(1.7) 91.8(1.4) 95.8(2.4) 5 1

DRAW GEOMETRIC FIGURE 57.1(0.9) 61.5(1.2) 52.6(1.3) 61.6(1.2) 38.1(2.5) 50.3(3.1) 71.3(4.9) 3 2

SOLVE STORY PROBLEM (REASONING) 90.7(0.7) 90.0(1.0) 91.4(1.0) 92.2(0.7) 87.6(1.7) 86.9(2.1) 89.9(3.0) 1 1

REPRESENT WORDS WITH SYMBOLS 79.1(0.8) 79.4(1.2) 78.8(1.0) 83.5(0.9) 65.4(2.6) 68.8(2.8) 87.9(3.4) 5 1

DRAW A GEOMETRIC FIGURE 55.8(1.2) 57.4(1.7) 54.0(1.6) 63.0(1.7) 31.8(2.1) 38.2(2.9) 64.8(5.0) 3 2

CCMPARE WEIGHTS 55.0(1.4) 58.5(1.9) 51.4(1.5) 58.2(1.6) 43.4(2.6) 49.0(2.6) 69.0(4.8) 2 1

UNDERSTAND WHEN TO ESTIMATE 75.9(1.0) 72.0(1.3) 79.8(1.5) 80.1(1.2) 63.2(3.2) 65.7(2.8) 86.3(3.5) 1 1

USE A RULER 69.4(1.0) 72.6(1.4) 66.1(1.4) 75.1(1.2) 48.5(2.7) 57.4(3.2) 82.5(4.7) 2 2

USE A RULER 76.9(0.9) 77.4(1.2) 76.4(1.3) 81.0(1.1) 61.5(2.5) 67.3(3.0) 90.3(3.7) 2 2

APPLY PLACE VALUE 71.0(1.1) 68.4(1.7) 73.7(1.4) 75.3(1.5) 55.5(2.7) 65.2(2.8) 80.0(4.8) 1 1

SOLVE STORY PROBLEM (REMAINDER) 66.6(1.1) 66.4(1.5) 66.9(1.1) 71.6(1.4) 48.2(2.6) 57.7(2.9) 74.4(4.9) 1 1

VISUALIZE A CUBE 54.4(1.2) 54.0(1.6) i4.9(1.6) 60.5(1.3) 34.0(2.7) 40.4(3.0) 67.2(5.8) 3 1

EXTEND A NUMBER PATTERN 65.7(1.1) 64.3(1.8) 67.1(1.4) 70.5(1.4) 49.1(2.9) 53.1(2.0) 82.5(5.3) 5 1

SOLVE A PROBABILITY PROBLEM 75.2(0.9) 75.6(1.1) 74.9(1.2) 81.9(1.1) 51.9(2.0) 60.2(2.6) 86.5(5.1) 4 1

FIND AREA OF A RECTANGLE 63.9(1.2) 62.9(1.8) 65.0(1.6) 67.4(1.5) 51.7(3.2) 53.1(2.5) 83.8(3.6) 2 1

FIND EXPECTED VALUE 34.0(1.3) 36.3(1.8) 31.6(1.6) 38.3(1.7) 18.6(2.2) 20.4(2.8) 53.6(5.2) 4 1

INTERPRET A LINE GRAPH 62.1(1.2) 62.6(1.7) 61.7(1.5) 69.1(1.4) 36.7(3.4) 43.5(3.0) 76.5(4.8) 4 1

USE A PROTRACTOR 30.7(1.6) 33.5(2.0) 27.9(1.7) 33.3(1.8) 21.1(3.1) 20.1(2.3) 45.7(5.6) 2 2

ESTIMATE DECIMAL/FRACTION 47.9(1.4) 48.5(2.1) 47.2(1.4) 52.1(1.8) 28.0(3.7) 39.1(3.2) 59.1(6.4) 1 1

CONVERT UNITS OF TIME 59.3(1.1) 59.0(1.5) 59.6(1.5) 62.5(1.2) 47.9(3.0) 50.6(3.4) 76.0(6.4) 2 1

SOLVE A PROPORTION 49.4(1.4) 47.4(1.7) 51.4(2.1) 53.8(1.7) 34.4(3.2) 37.6(2.3) 66.5(5?8) 1 1

APPLY PROPERTIES OF GEOMETRIC SOLIDS 61.9(1.0) 62.5(1.3) 61.3(1.5) 63.2(1.1) 57.9(2.9) 59.2(3.1) 67.0(4.5) 3 1

READ A MEASURE ON A SCALE 91.8(0.7) 92.6(0.8) 90.9(1.0) 94.3(0.7) 83.9(2.3) 85.9(2.0) 95.0(2.5) 2 1

APPLY CONCEPT OF AVERAGE 47.9(1.3) 49.3(1.8) 46.4(1.8) 53.4(1.5) 32.6(3.2) 31.8(3.2) 52.0(7.3) 4 1

RELATE EQUATION TO FIGURE 43.2(1.2) 38.9(1.7) 47.5(1.7) 45.2(1.5) 36.2(2.3) 36.2(3.5) 58.3(5.7)
.4

,
1

SOLVE AN INEQUALITY 45.5(1.6) 43.0(1.7) 48.0(1.9) 49.6(1.9) 31.6(2.8) 35.9(3.6) 53.1(5.2) 5 1

FIND PROBABILITY (VISUAL STIMULUS) 58.1(1.4) 56.2(1.7) 60.1(1.7) 62.2(1.5) 44.0(3.5) 44.7(3.1) 74.2(5.4) 4 1

APPLY CONCEPT OF VOLUME 43.6(1.1) 44.0(1.2) 43.2(1.5) 47.0(1.3) 30.4(2.5) 39.0(2.6) 41.5(6.2) 2 1

APPLY TRANSFORMATIONAL GEOMETRY 59.7(1.1) 54.0(1.2) 65.4(1.5) 63.3(1.2) 49.4(2.6) 47.3(3.6) 70.6(5.8) 3 1

USE CONCEPT OF MIDPOINT 29.9(1.1) 30.9(1.5) 28.8(1.5) 34.7(1.3) 14.0(1.7) 20.2(2.6) 23.8(5.1) 3 1

USE LEAST COMMON MULTIPLE 17.6(0.8) 17.0(1.3) 18.3(1.0) 19.1(1.0) 11.7(1.9) 16.0(2.3) 22.3(7.1) 1 1

APPLY PYTHAGOREAN THEOREM 25.3(1.1) P8.1(1.6) 22.5(1.3) 29.2(1.4) 11.3(1.8) 16.8(2.6) 35.1(4.8) 3 1

IDENTIFY PERPENDICULAR SEGMENTS 21.5(1.1) 42.1(1.5) 21.0(1.3) 22.2(1.4) 19.0(2.4) 19.9(2.6) 25.5(4.1) 3 1

v
>

WRITE ALGEBRAIC EXPRESSION
RECOGNIZE GECMETRIC PATTERN

14.8(0.9)

34.0(1.2)

16.0(1.1)

36.4(1.3)

13.6(1.3)

31.5(1.8)

16.4(1.1)

36.4(1.4)

10.9(1.8)

24.1(2.6)

8.6(1.5)
28.0(3.3)

18.1(3.9)

39.1(6.4)

5

5

1

1

CI
m EXPLAIN GEOMETRIC PATTERN 14.8(1.0) 15.0(1.4) 14.5(1.0) 16.9(1.2) 7.7(1.8) 7.5(1.3) 20.3(3.8) 5

4

2

1

fa
APPLY CONCEPT OF PRO6ABILITY
USE OR DER OF OPERATIONS

38.7(1.3)
94.1(0.5)

35.4(1.5)
93.3(0.8)

42.1(1.8)
94.9(0.7)

40.9(1.4)
95.5(0.5)

30.5'3.1)
91.5(1.4)

32.1(2.0)
87.4(2.3)

46.6(5.5)
99.2(0.9) 5 1

550
551



a; GRADE 8 PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC
CONTENT ITEM

ASIAN AM AREA TYPE

APPLY MULTIPLICATION 84.7(0.7) 87.2(1.0) 82.3(1.1) 87.8(0.7) 74.6(2.2) 76.9(2.8) 90.5(2.9) 2 1

FIND CHECKBOOK BALANCE 60.3(0.9) 58.2(1.4) 62.4(1.0) 63.5(1.1) 51.5(3.1) 50.5(2.8) 68.2(6.7) 1 1

SOLVE TWO-STEP STORY PROBLEM 41.5(1.2) 40.1(1.6) 42.8(1.7) 45.1(1.5) 28.6(2.5) 34.8(3.0) 52.5(5.4) 1 1

INTERPRET CIRCLE GRAPH 44.1(1.2) 46.1(1.6) 42.1(1.7) 46.6(1.5) 33.2(2.7) 38.2(2.7) 64.6(6.9) 4 1

IDENTIFY TRIANGLE TYPE 37.4(1.2) 36.2(1.7) 38.6(1.7) 38.2(1.6) 34.4(2.7) 34.2(3.9) 48.5(6.0) 3 1

FIND ANGLE IN TRIANGLE 42.6(1.9) 44.7(2.2) 40.5(2.1) 46.0(2.3) 27.9(2.9) 36.1(2.5) 62.9(4.9) 3 1

INTERPRET A GIVEN RULE 36.3(1.2) 39.3(1.7) 33.4(1.4) 39.1(1.3) 25.3(2.2) 31.9(3.8) 47.9(6.4) 1 1

FIND AN AVERAGE 12.3(0.9) 12.4(0.9) 12.2(1.3) 13.7(1.1) 5.9(1.1) 9.7(2.3) 22.3(5.5) 4 2
FIND A PROBABILITY 17.4(0.9) 17.1(1.3) 17.6(1.3) 20.3(1.1) 7.4(1.5) 9.6(1.8) 24.8(3.9) 4 2
EXTRAPOLATE NUMBER PATTERN 18.6(0.9) 19.7(1.2) 17.5(1.2) 18.7(1.1) 16.5(2.2) 16.2(2.1) 33.7(4.8) 5 1

INTERPRET REPRESENTATION OF FRACTION 88.8(0.7) 86.9(1.0) 90.7(0.9) 90.9(0.8) 81.6(2.4) 85.0(2.6) 89.8(3.8) 1 1

SOLVE STORY PROBLEM (MULTIPLICATION) 81.7(1.0) 81.5(1.4) 81.8(1.2) 84.2(1.1) 70.7(2.9) 75.5(3.5) 92.8(2.9) 1 1

IDENTIFY MEASUREMENT INSTRUMENT 83.5(1.0) 83.5(1.5) 83.6(1.0) 87.0(1.0) 73.3(2.7) 72.9(2.8) 86.8(4.5) 2 1

APPLY DIVISION 53.0(1.0) 53.6(1.3) 52.4(1.6) 57.4(1.4) 35.9(2.8) 43.9(3.3) 58.3(6.3) 1 1

USE SCIENTIFIC NOTATION 23.8(1.2) 22.1(1.4) 25.4(1.7) 23.9(1.1) 26.4(2.9) 16.4(2.9) 36.7(7.4) 1 1

ORDER FRACTIONS 27.1(1.3) 33.1(2.1) 21.3(1.4) 29.9(1.5) 18.2(2.5) 14.9(2.4) 42.5(6.5) 1 1

CONVERT TEMPERATURES 27.8(1.3) 24.4(1.4) 31.1(2.0) 29.3(1.7) 22.3(3.0) 21.6(2.8) 33.3(5.0) 5 1

USE ORDER OF OPERATIONS 94.4(0.5) 93.2(0.8) 95.5(0.6) 95.1(0.6) 91.1(1.7) 92.8(1.8) 96.9(2.3) 1 1

SOLVE AN EQUATION 89.0(0.7) 88.8(0.9) 89.2(1.1) 91.8(0.9) 80.6(2.1) 81.0(2.4) 94.6(2.5) 5 1

IDENTIFY A DIAMETER 75.2(1.4) 74.1(1.6) 76.2(1.5) 77.4(1.7) 67.6(2.8) 68.7(2.5) 85.7(3.1) 3 1

APPLY CONCEPT OF EXPONENTS 35.7(1.3) 32.9(1.6) 38.5(1.7) 39.1(1.8) 25.6(2.4) 22.7(2.3) 57.5(4.3) 1 2
IDENTIFY 3-DIMENSIONAL SHAPE 69.4(0.9) 69.4(1.2) 69.3(1.4) 73.0(1.1) 54.5(3.2) 62.4(2.9) 87.2(3.3) 3 1

COMPLETE A NUMBER SENTENCE 70.5(1.2) 69.6(1.5) 71.5(1.7) 73.3(1.4) 59.9(2.5) 62.4(2.4) 84.6(4.0) 5 1

APPLY RATIO AND PROPORTION 58.7(1.3) 59.7(1.8) 57.7(1.8) 63.4(1.7) 42.5(2.2) 46.4(2.7) 69.8(5.1) 2 1

IDENTIFY A NUMBER PATTERN 49.7(1.3) 46.5(1.7) 52.7(1.5) 53.7(1.5) 36.6(2.4) 40.0(2.9) 58.6(4.3) 5 1

SOLVE STORY PROBLEM (MULTIPLICATION) 49.2(1.5) 50.1(1.9) 48.3(2.1) 54.4(1.8) 32.5(2.9) 32.2(2.8) 71.7(4.3) 1 2
USE A RULE TO COMPLETE A CHART 46.6(1.4) 46.4(1.6) 46.8(1.9) 51.9(1.8) 28.8(2.3) 35.1(2.7) 55.3(4.5) 5 2
SOLVE MULTI-STEP STORY PROBLEM 46.2(1.2) 42.7(1.7) 49.6(1.6) 49.3(1.4) 34.1(2.4) 36.4(3.0) 68.9(6.1) 1 1

FIND DIVISORS OF AN INTEGER 33.6(1.1) 29.3(1.4) 37.8(1.5) 35.4(1.2) 26.7(2.2) 25.5(2.5) 59.2(4.5) 1 2
SOLVE STORY PROBLEM (DECIMALS) 43.7(1.2) 14.1(1.9) 43.3(1.3) 47.8(1.4) 29.1(3.4) 31.1(2.3) 55.9(6.4) 1 1

FIND RATIO OF SIDE TO PERIM (TRIANGLE) 40.9(1.1) 41.8(1.9) 40.0(1.4) 42.4(1.2) 34.5(3.0) 32.6(3.0) 56.2(5.9) 3 1

LOCATE POINT ON GRAPH 36.2(1.6) 33.7(2.2) 38.6(2.0) 38.9(1.9) 25.9(3.1) 25.1(2.7) 59.6(6.3) 5 2
CONVERT CHART TO CIRCLE GRAPH 72.7(1.5) 71.7(1.7) 73.7(2.0) 77.7(1.5) 52.9(3.7) 56.9(3.4) 82.4(4.3) 4 2
SOLVE STORY PROBLEM (CONVERSION) 14.7(1.1) 16.1(1.6) 13.4(1.1) 17.0(1.3) 5.8(1.3) 4.9(1.7) 25.5(6.3) 1 2
FIND PERCENT INCREASE 17.9(1.3) 24.2(2.1) 11.9(1.2) 19.0(1.5) 9.5(1.7) 16.3(3.0) 33.1(5.2) 1 1

FIND WIDTH OF A RECTANGLE 19.0(1.1) 22.4(1.7) 15.8(1.3) 18.7(1.2) 18.3(3.0) 15.1(2.9) 43.3(5.0) 2 1

SOLVE A PROPORTION 45.5(1.4) 44.7(2.0) 46.2(1.8) 46.5(1.6) 38.5(3.7) 39.3(3.5) 63.2(6.8) 1 1

ESTIMATE LENGTH IN INCHES 64.3(1.2) 69.7(1.6) 58.7(1.6) 68.8(1.5) 45.7(2.4) 57.6(3.0) 73.8(5.9) 6 1

ESTIMATE LENGTH IN CENTIMETERS 42.0(1.5) 41.1(2.1) 42.9(1.6) 41.8(1.7) 45.6(2.3) 38.9(3.8) 41.2(4.6) 6 1

ESTIMATE TREND ON LINE GRAPg 85.9(1.0) 86.0(1.2) 85.7(1.6) 87.8(1.2) 79.8(2.4) 79.3(2.7) 93.2(3.2) 6 1

ESTIMATE RELATIVE HEIGHT 72.3(1.1) 74.7(1.6) 69.7(1.4) 75.2(1.3) 61.7(2.0) 66.6(2.7) 81.2(3.9) 6 1

ESTIMATE A SUM OF MONEY 65.4(1.1) 64.2(1.7) 66.6(1.3) 67.6(1.2) 59.7(2.6) 58.9(2.7) 71.7(6.6) 6 1

ESTIMATE A PRODUCT 65.8(1.3) 64.0(1.4) 67.6(1.8) 65.9(1.7) 66.3(2.8) 62.8(2.5) 71.0(5.3) 6 1

ESTIMATE USING FRACTIONS 69.6(1.0) 70.1(1.3) 69.0(1.5) 74.9(1.1) 53.1(3.5) 56.7(2.8) 80.6(5.6) 6 1

ESTIMATE AN AREA ON A GRID 87.2(0.8) 85.4(1.1) 88.9(0.9) 89.2(0.9) 81.7(2.1) 81.7(2.0) 91.4(2.6) 6 1

ESTIMATE A SUM OF MIXED NUMBERS 46.1(1.3) 46.2(1.5) 46.0(2.0) 49.8(1.6) 38.9(2.6) 31.9(2.5) 47.6(7.6) 6 1

ESTIMATE PROPORTION 62.6(1.0) 66.7(1.5) 58.4(1.5) 66.5(1.3) 52.8(3.0) 52.1(2.6) 67.7(7.8) 6 1

ESTIMATE POSITION ON LINE 37.6(1.2) 38.0(1.7) 37.2(1.5) 40.4(1.5) 30.4(2.4) 28.7(2.8) 48.4(7.6) 6 1

ESTIMATE PRODUCT 60.8(1.5) 60.3(1.8) 61.3(1.8) 61.7(1.8) 59.6(2.9) 59.0(2.3) 60.1(5.1) 6 1

me.- rIsTIMATE ANGLE MEASURE 73.4(1.0) 73.5(1.5) 73.2(1.3) 77.6(1.1) 58.2(3.1) 67.6(2.5) 76.5(6.5) 6 1



GRADE 8 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS

SHORT TEXT

ESTIMATE QUOTIENT
ESTIMATE SCALE DISTANCE
ESTIMATE TOTAL WEIGHT
ESTIMATE DECIMAL QUOTIENT

ESTIMATE YEARLY SALARY
ESTIMATE VOLUME
ESTIMATE TOTAL NUMBER
ESTIMATE VOLUME
ESTIMATE FUTURE PRODUCTION
ESTIMATE SUM OF INTEGERS
ESTIMATE SUM OF INTEGERS
ESTIMATE SUM OF INTEGERS
ESTIMATE SUM OF DECIMALS
ESTIMATE SUM OF MONEY
ESTIMATE PRODUCT OF DECIMALS
ESTIMATE QUOTIENT
ESTIMATE AvERAGE OF DECIMALS
ESTIMATE VALUE ON NUMBER LINE
ESTIMATE TIME IN HOURS
ESTIMATE QUOTIENT OF MONEY
ESTIMATE SIZE OF ANGLE
ESTIMATE PERIMETER
ESTIMATE LIQUID VOLUME
ESTIMATE TIME
ESTIMATE SUM OF MONEY
ESTIMATE SQUARE ROOT
ESTIMATE DIFFERENCE
ESTIMATE DIAGONAL LENGTH
ESTIMATE, USING RATIO
ESTIMATE PRODUCT OF MONEY
ESTIMATE S' S TAX
ESTIMATE TREND ON LINE GRAPH
ESTIMATE SUM ON BAR GRAPH
APPLY DECIMAL ADDITION
LIST POSSIBLE OUTCOMES
APPLY CONCEPT OF EVEN NUMBER
APPLY PLACE VALUE
LIST SAMPLE SPACE
USE VENN DIAGRAM
MAKE SCALE DRAWING
USE RATE TABLE TO FIND COST

TOTAL KALE FEMALE WHITE BLACK HISPANIC

CONTENT ITEM

ASIAN AM AREA TYPE

45.5(1.1) 41.8(1.3) 49.2(1.5) 48.4(1.4) 38.8(2.5) 32.9(2.9) 69.1(6.2) 6 1

58.0(1.2) 58.7(1.9) 57.3(1.4) 60.7(1.4) 52.7(2.7) 48.4(2.6) 50.6(5.0) 6 1

63.5(1.0) 59.0(1.5) 68.1(1.5) 65.0(1.1) 57.3(2.8) 60.4(2.3) 77.6(5.1) 6 1

28.5(1.0) 28.2(1.4) 28.9(1.3) 30.4(1.1) 22.6(2.8) 24.6(2.5) 34.3(5.8) 6 1

37.6(1.1) 39.3(1.2) 35.8(1.9) 40.6(1.5) 28.5(3.1) 29.0(2.3) 42.5(5.9) 6 1

58.1(1.0) 59.1(1.3) 56.9(1.5) 62.6(1.3) 44.7(3.3) 44.0(2.4) 70.0(6.8) 6 1

47.1(1.1) 49.9(1.5) 44.2(1.6) 47.8(1.3) 44.1(3.1) 46.8(2.9) 49.9(5.4) 6 1

32.4(0.9) 32.8(1.4) 31.9(1.3) 32.5(0.9) 31.6(2.9) 31.1(3.0) 38.1(7.9) 6 1

25.5(1.0) 25.8(1.5) 25.1(1.5) 28.5(1.3) 17.0(2.4) 19.9(2.2) 26.2(4.3) 6 I

73.7(1.0) 77.1(1.0) 70.2(1.5) 76.8(1.2) 63.1(3.0) 65.8(2.7) 82.1(5.4) 6 1

70.9(0.8) 73.9(1.2) 67.7(1.3) 75.2(0.9) 55.2(3.6) 62.3(3.1) 77.0(5.8) 6 1

67.1(1.1) 69.0(1.5) 65.0(1.3) 69.8(1.5) 59.4(3.0) 58.0(3.2) 76.1(6.1) 6 1

67.8(1.0) 69.5(1.2) 66.0(1.6) 71.1(1.1) 59.0(3.2) 59.8(3.0) 68.4(7.2) 6 1

81.3(1.0) 81.7(1.2) 80.9(1.2) 83.8(1.0) 74.5(3.6) 73.6(2.5) 91.9(2.8) 6 1

55.4(1.2) 49.6(1.4) 61.3(1.5) 57.7(1.4) 50.5(3.5) 49.4(2.6) 62.3(4.8) 6 1

61.9(1.2) 61.4(1.3) 62.4(1.8) 64.7(1.3) 55.7(3.2) 53.3(2.5) 71.7(5.7) 6 1

74.8(1.0) 75.8(1.4) 73.7(1.4) 78.6(0.9) 59.5(3.7) 68.7(2.3) 82.7(5.0) 6 1

81.7(0.7) 83.3(1.0) 80.1(1.2) 85.5(0.8) 67.0(2.5) 76.2(2.5) 93.4(3.3) 6 1

57.4(1.2) 56.3(1.2) 58.6(1.6) 59.2(1.2) 51.7(3.3) 49.7(3.2) 67.0(6.6) 6 1

56.7(0.9) 56.7(1.3) 56.6(1.5) 58.7(1.0) 51.1(3.0) 51.9(2.3) 66.7(6.9) 6 1

59.6(1.5) 58.9(1.9) 60.4(1.8) 64.4(1.8) 44.5(2.9) 52.4(2.8) 67.3(6.4) 6 1

65.2(1.1) 67.1(1.6) 63.2(1.5) 67.9(1.3) 57.0(2.5) 58.4(3.1) 71.0(7.0) 6 1

79.1(0.8) 80.9(0.9) 77.2(1.5) 82.3(1.1) 67.7(2.5) 72.8(1.8) 85.5(4.7) 6 1

43.9(1.2) 43.9(1.7) 44.0(1.8) 46.3(1.3) 34.8(3.3) 39.2(2.5) 48.0(7.3) 6 1

56.1(1.3) 58.6(1.6) 53.6(2.0) 55.6(1.4) 54.6(3.1) 59.5(2.9) 64.0(5.5) 6 1

16.9(0.9) 18.8(1.2) 14.9(1.1) 19.4(1.0) 7.3(1.5) 11.6(1.9) 20.1(6.0) 6 1

59.3(1.4) 57.6(1.9) 61.0(1.6) 63.8(1.6) 45.1(3.3) 52.7(2.8) 63.7(8.0) 6 1

53.0(1.3) 57.3(1.5) 48.5(2.0) 57.1(1.7) 39.3(2.9) 45.0(2.8) 53.5(6.1) 6 1

70.8(1.2) 71.6(1.3) 70.0(1.8) 74.2(1.5) 58.8(3.3) 62.7(2.7) 84.1(3.9) 6 1

55.5(1.1) 53.5(1.6) 57.6(1.5) 56.6(1.3) 47.8(3.5) 57.9(2.9) 67.4(5.3) 6 1

41.2(1.1) 43.7(1.6) 38.7(1.6) 43.8(1.4) 31.4(3.1) 37.5(3.0) 49.1(4.3) 6

69.0(1.1) 71.5(1.4) 66.5(1.6) 72.7(1.2) 54.4(3.1) 62.2(3.7) 78.3(5.2) 6 I

49.4(1.2) 51.8(1.8) 47.0(1.5) 51.9(1.4) 35.8(3.3) 49.1(2.5) 62.2(8.4) 6 1

66.4(1.3) 63.5(2.0) 69.3(1.5) 68.0(1.3) 60.9(4.0) 63.9(3.6) 79.7(3.9) 7 2

63.9(1.3) 65.1(1.7) 62.6(1.8) 71.8(1.6) 39.4(3.7) 46.9(2.7) 77.4(7.0) 7 2

23.5(1.1) 22.6(1.4) 24.4(1.4) 27.6(1.5) 10.4(1.9) 14.1(2.0) 32.1(8.2) 7 2

60.9(1A) 64.7(1.7) 57.0(1.8) 64.2(1.7) 50.1(3.4) 51.1(2.4) 76.2(5.3) 7 1

78.5(1.3) 77.6(1.6) 79.4(1.5) 85.7(1.6) 53.0(3.3) 66.9(3.0) 87.3(4.4) 7 ?

44.4(1.3) 44.3(1.6) 44.4(1.7) 49.3(1.6) 26.2(2.4) 35.3(3.1) 61.3(4.9) 7 2

67.3(1.3) 69.1(1.7) 65.4(1.5) 74.8(1.7) 37.4(3.0) 55.2(2.4) 79.2(4.8) 7 2

17.2(0.8) 17.6(1.5) 16.7(1.1) 21.0(1.1) 5.3(1.2) 7.1(1.3) 28.5(6.6) 7 2

CONTENT AREAS
1 = Numbers and Operations

2 = Measurement
3 = Geometry
4 = Data Analysis, Statistics, and Probability
5 2 Algebra and Functions
6 = Estimation
7 = Problem Solving
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ITEM TYPES
1 = Multiple Choice
2 = Constructed Response
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GRADE 12 - OVERALL MATHEMATICS PROFICIENCY
Ni PERCENTAGE OF STUDENTS AT OR ABOVE ANCHOR POINTS
LA

N WEIGHTED PCT (CV) 200 250 300 350

-- TOTAL -- 6311 100.0( 0.0) E na 99.9( 0.1) 90.5( 0.6) 45.4( 1.4) 4.7( 0.6)

SEX

MALE 3065 48.8( 0.7) E 2%) 100.0( 0.0) 91.7( 0.8) 47.6( 1.7) 6.3( 0.9)

FEMALE 3246 51.2( 0.7) E 1%1 99.9( 0.1) 89.4( 0.7) 43.3( 1.5) 3.2( 0.4)

RACE/ETHNICITY
WHITE 4492 73.9( 0.4) ( 1%) 100.0( 0.0) 94.6( 0.6) 52.1( 1.6) 5.6( 0.6)

BLACK 913 14.0( 0.3) ( 3%) 99.9( 0.0) 73.7( 2.0) 15.9( 1.6) 0.2( 0.3)

HISPANIC 611 7.9( 0.3) ( 4%1 99.6( 0.6) 78.9( 2.9) 25.0( 3.4) 1.3( 0.5)

ASIAN/PACIFIC ISLANDER 245 3.4( 0.2) E 6%1 100.0( 0.0) 97.3( 1.6) 69.7( 3.5) 13.3( 4.0)

AMER IND/ALASKAN NATV 45 0.8( 0.3) (37%31 99.0( 2.3) 92.0( 4.7) 39.0( 9.0) 0.0( 0.0)

REGION
NORTHEAST 1598 23.9( 0.9) C 4%) 100.0( 0.0) 93.1( 1.1) 53.5( 2.7) 6.4( 1.1)

SOUTHEAST 1804 20.7( 0.7) C 00 100.0( 0.0) 84.3( 1.5) 31.2( 3.5) 1.7( 0.4)
CENTRAL 1221 26.6( 0.5) [ 2%1 100.0( 0.1) 92.1( 1.1) 48.0( 2.6) 5.0( 1.2)

6IST 1688 28.8( 0.8) E 3%3 99.9( 0.2) 91.4( 1.5) 46.5( 2.7) 5.3( 1.3)

AGE

BELOW MODAL AGE 83 1.1( 0.1) (14%] 100.0( 0.0) 96.6( 2.6) 57.0( 6.2) 11 3( 4.9)

AT MODAL AGE 4315 66.2( 1.0) E 1%7 100.0( 0.0) 93.9( 0.6) 51.3( 1.5) 5.7( 0.7)

ABOVE MODAL AGE 1913 32.7( 1.0) [ 00 99.9( 0.2) 83.5c 1.1) 33.2( 1.8) 2.6( 0.5)

TYPE OF COMMUNITY
EXTREME RURAL 673 12.0( 3.1) 126%11 100.0( 0.0) 88.8( 1.9) 39.3( 4.1) 2.6( 1.2)

DISADVANTAGED URBAN 833 12.0( 2.4) (20XJ 99.7( 0.5) 81.7( 4.2) 31.1( 4.6) 3.0( 1.2)

ADVANTAGED URBAN 772 9.1( 2.2) (24%)! 100.0( 0.0) 94.5( 1.9) 62.5( 4.3) 10.4( 1.8)

OTHER 4033 66.2( 3.7) [ 5%.1 100.0( 0.0) 91.9( 0.8) 46.7( 1.3) 4.7( 0.7)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 511 7.9( 0.6) [ 8%3 100.0( 0.0) 77.1( 2.0) 16.4( 2.3) 0.5( 0.4)

GRADUATED H.S. 1420 23.5( 1.0) ( 4%) 99.9( 0.1) 84.9( 1.5) 28.0( 1.4) 1.0( 0.4)

SOME EDUC AFTER H.S. 1591 25.3( 0.8) [ 3%) 100.0( 0.0) 93.4( 0.8) 47.9( 1.7) 3.1( 0.6)

GRADUATED COLLEGE 2644 40.9( 1.2) [ 3%1 100.0( 0.0) 95.8( 0.6) 61.4( 2.0) 8.9( 1.1)

UNKNOWN 126 2.1( 0.2) (10%) 98.7( 2.1) 70.7( 4.6) 11.7( 3.4) 1.4( 1.0)

TYPE OF SCHOOL
PUBLIC 4953 90.1( 1.3) [ 2%) 99.9( 0.1) 89.9( 0.7) 44.6( 1.4) 4.8( 0.6)

PRIVATE 1358 9.9( 1.3) (13%) 100.0( 0.0) 96.2( 0.8) 52.2( 3.4) 3.8( 0.9)

TYPE OF HIGH SCHOOL PROGRAM
GENERAL 1996 33.7( 1.3) [ 4%) 100.0( 0.0) 83.2( 1.3) 21.5( 1.7) 0.8( 0.3)

ACADEMIC/COLLEGE PREP 3797 57.6( 1.3) [ 2%) 100.0t 0.0) 96.8( 0.4) 63.8( 1.4) 7.7( 0.9)

VOCATIONAL/TECHNICAL 453 7.7( 0.6) C 8%) 99.9( 0.0) 77.7( 2.7) 13.8( 2.7) 0.2( 0.5)

INTERPRET WITH CAUTION: SAMPLING ERROR CANNOT BE ESTIMATED ACCURATELY SINCE COEFFICIENT OF VARIATION OF ESTIMATED NUMBER OF STUDENTS EXCEEDS 20%



GRADE 12 - OVERALL MATHEMATICS PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 295.3( 1.1) 33.3( 0.5) 241.0( 1.5) 250.8( 1.0) 270.8( 1.2) 295.9( 1.3) 319.6( 1.2) 339.3( 1.3) 349.2( 1.4)

SEX
KALE 297.7( 1.3) 33.9( 0.6) 243.3( 2.0) 252.9( 0.9) 272.0( 1.6) 297.7( 2.0) 323.0( 1.7) 342.8t 1.9) 353.6( 2.6)

FEMALE 293.1( 1.1) 32.6( 0.5) 258.6( 0.8) 248.9( 1.5) 269.7( 1.7) 294.5( 1.5) 317.0( 1.0) 33-.;.1( 1.4) 345.3( 1.6)

RACE/ETHNICITY
WHITE 301.1( 1.2) 31.3( 0.5) 249.0( 1.5) 259.2( 1.7) 278.5( 1.6) 301.6( 1.4) 323.7( 1.2) 341.9( 1.2) 351.6( 2.2)

BLACK 270.2( 1.3) 28.6( 0.7) 226.0( 1.8) 254.5( 1.8) 248.9( 1.3) 268.7( 2.2) 289.6( 3.2) 309.4( 5.1) 320.2( 2.9)

HISPANIC 277.6( 2.4) 32.0( 1.2) 228.5( 5.9) 238.7( 3.9) 254.0( 2.5) 274.9( 1.8) 300.3( 4.2) 320.4( 3.0) 332.2( 7.0)

ASIAN/PACIFIC ISLANDER 315.0( 4.0) 31.9( 1.5) 257.3( 4.2) 268.9(10.0) 293.8(11.5) 318.3( 3.9) 337.9(10.4) 355.4( 4.1) 365.0C 6.5)

AMER IND/ALASKAN NATv 290.4( 5.4) 31.3( 3.9) 244.7(10.8) 254.0( 7.7) 267.5( 4.6) 290.3( 6.5) 316.0( 3.3) 331.9( 5.4) 339.7( 9.5)

REGION
NORTHEAST 301.6( 2.1) 33.4( 0.6) 244.8( 3.0) 256.0( 2.0) 277.2( 2.8) 303.1( 2.5) 326.1( 2.6) 344.3( 2.0) 353.9( 4.0)

SOUTHEAST 283.9( 2.2) 31.8( 0.8) 233.7( 2.3) 242.2( 2.2) 260.5( 1.9) 283.1( 2.8) 306.5( 3.7) 326.6( 2.2) 337.6( 3.4)

CENTRAL 297.6( 2.0) 32.4( 0.9) 243.7( 2.5) 254.3( 2.7) 274.1( 1.5) 297.9( 2.4) 321.2( 2.5) 340.0( 2.0) 349.8( 3.1)

WEST 296.4( 2.2) 33.2( 1.3) 242.6( 2.2) 252.4( 4.2) 271.8( 2.1) 297.0( 2.6) 320.2( 2.1) 339.9( 3.7) 350.9( 3.9)

AGE
BELOW MODAL AGE 306.9( 4.7) 34.0( 2.8) 259.9(25.1) 266.4( 5.0) 279.7( 3.5) 304.9(10.7) 334.6(11.6) 351.0( 5.3) 359.4(12.6)

AT MODAL AGE 300.4( 1.1) 31.9( 0.6) 247.0( 1.2) 257.8( 2.0) 277.4( 1.6) 301.0( 1.3) 323.3( 1.1) 341.9( 1.0) 352.0( 1.9)

ABOVE MODAL AGE 284.6( 1.3) 33.6( 0.7) 233.1( 1.4) 242.1( 1.3) 258.9( 1.5) 282.8( 1.4) 309.6( 1.6) 330.5( 2.5) 342.2( 2.9)

TYPE OF COMMUNITY
ExTREME RURAL 290.2( 3.2) 31.8( 1.0) 238.8( 2.4) 247.9( 2.8) 266.9( 3.4) 289.9( 3.4) 313.4( 5.0) 332.8( 4.1) 341.5( 1.8)

DISADVANTAGED URBAN 282.6( 4.4) 34.2( 1.6) 231.1( 4.9) 240.6( 4.1) 256.6( 4.4) 280.0( 5.5) 307.4( 5.0) 329.3( 6.3) 343.0( 7.0)

ADVANTAGED URBAN 308.4( 3.2) 33.5( 1.4) 249.2( 8.8) 261.1( 3.9) 285.5( 5.8) 310.9( 3.4) 333.5( 3.8) 350.6( 3.9) 359.5( 3.8)

OTHER 296.7( 1.1) 32.5( 0.6) 243.0( Li) 253.3( 1.1) 273.1( 1.2) 297.2( 1.9) 320.2( 1.0) 339.4( 1.6) 349.1( 2.1)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 272.4( 1.4) 28.3( 1.3) 228.4( 3.7) 237.5( 3.6) 251.8( 1.3) 271.0( 4.5) 290.0( 3.1) 310.9( 5.2) 322.7( 4.1)

GRADUATED H.S. 282.2( 1.2) 30.2( 0.6) 233.8( 3.6) 243.3( 1.5) 260.5( 1.1) 281.2( 1.7) 303.4( 1.3) 322.4( 2.5) 333.7( 2.9)

SOME EDUC AFTER H.S. 246.9( 0.9) 29.8( 0.5) 246.5( 2.5) 255.9( 1.7) 275.1( 1.0) 298.4( 1.7) 318.2( 0.8) 335.6( 1.5) 344.9( 2.3)

GRADUATED COLLEGE 308.1( 1.3) 31.9( 0.6) 252.6( 2.1) 263.5( 2.4) 286.5( 2.2) 309.7( 1.4) 331.4( 1.9) 348.2( 1.8) 358.6( 1.0)

UNKNOWN 268.0( 3.5) 31.1( 3.1) 220.0( 7.9 231.9( 3.4) 247.2( 3.7) 265.6( 3.2) 286.2(10.2) 303.7(11.4) 326.8(21.7)

TYPE OF SCHOOL
PUBLIC 294.7( 1.1) 33.7( 0.5) 240.2( 1.7) 249.8( 1.4) 269.5( 1.4) 295.2( 1.4) 319.3( 1.3) 339.41 1.3) 349.51 1.5)

PRIVATE 301.4 2.1) 28.7( 0.9) 254.0( 2.9) 264.11 2.9) 280.9( 2.6) 301.7( 2.2) 321.41 2.5) 338 2( 2.8) 346.61 2.9)

TYPE OF HIGH SCHOOL PROG
GENERAL 277.9( 1.2) 28.2( 0.7) 234.6( 1.8) 242.51 1.8) 257.51 1.0) 276.21 1.3) 296.41 1.7) 315.81 1.6) 327.0( 1.7)

ACADEMIC/COLLEGE PREP 309.2( 1.1) 29.8( 0.6) 257.1( 1.6) 269.4( 1.2) 290.11 1.1) 310.51 1.1) 330.41 1.2) 346.5( 1.2) 355.71 1.4)

VOCATIONAL/TECHNICAL 270.1( 1.7) 26.1( 1.2) 229.1( 3.4) 238.21 1.9) 252.01 1.4) 267.91 1.7) 287.21 3.9) 305.81 2.6) 315.5( 2.3)
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GRADE 12 - NUMBERS AND OPERATIONS PROFICIENCY
g WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10P. 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 293.8( 1.0) 33.3( 0.4) 239.3( 1.2) 250.4( 0.9) 270.3( 1.0) 294.0( 1.3) 317.0( 1.0) 337.4( 1.3) 348.6( 1.3)

SEX
MALE 296.2( 1.2) 34.0( 0.6) 240.8( 1.2) 251.6( 1.7) 271.8( 1.0) 296.1( 1.8) 320.4( 2.3) 341.3( 1.5) 352.7( 2.0)

FEMALE 291.5( 1.1) 32.5( 0.5) 237.5( 2.0) 249.3( 1.3) 268.9( 1.3) 292.1( 1.5) 313.8( 1.0) 333.6( 1.5) 344.5( 2.7)

RACE/ETHNICITY
WHITE 298.8( 1.1) 31.7( 0.4) 246.6( 1.7) 257.4( 1.4) 276.6( 1.3) 299.0( 1.1) 320.9( 1.4) 340.4( 1.7) 351.1C 2.1)

BLACK 272.7( 1.4) 29.3( 0.9) 225.8( 3.4) 235.5( 1.3) 251.7( 1.3) 271.8( 2.1) 292.5( 2.2) 311.1( 2.1) 320.9( 3.4)

HISPANIC 276.8( 2.4) 32.8( 1.4) 225.1( 4.2) 234.7( 2.5) 253.7( 2.2) 275.5( 4.1) 298.9( 5.7) 320.4( 5.0) 334.0( 4.2)

ASIAN/PACIFIC ISLANDER 311.8( 3.4) 33.6( 1.7) 252.5( 5.1) 265.3( 5.1) 289.4( 6.3) 315.0( 3.0) 334.2( 6.3) 354.5( 8.8) 364.0( 6.1)

AMER IND/ALASKAN NATV 290.1( 6.9) 31.8( 3.9) 235.1( 8.7) 245.4( 7.4) 266.1(20.3) 294.7( 4.9) 312.8( 5.5) 329.8( 9.7) 332.3(10.4)

REGION
NORTHEAST 298.4( 1.8) 33.1( 0.5) 243.2( 2.1) 254.2( 1.8) 275.1( 2.8) 299.3( 1.4) 322.0( 2.2) 341.0( 1.5) 352.3( 3.9)

SOUTHEAST 284.6( 2.3) 31.9( 0.6) 233.4( 2.8) 243.9( 2.4) 261.9( 1.4) 283.6( 2.2) 305.9( 37) 326.8( 3.1) 339.1( 2.9)

CENTRAL 295.9( 1.8) 32.9( 0.9) 241.7( 2.3) 253.1( 2.8) 272.7( 1.4) 296.5( 2.1) 318.5( 2.5) 338.4( 2.8) 349.6( 3.9)

WEST 294.8( 6.0) 33.6( 1.1) 239.3( 3.6) 250.6( 2.8) 271.0( 1.9) 295.1( 1.9) 318.1( 3.0) 339.0( 2.5) 350.0( 3.3)

AGE
BELOW NODAL AGE 306.2( 4.8) 33.2( 2.4) 256.9( 6.8) 264.7( 5.6) 282.3( 3.0) 305.6( 7.3) 330.7(15.8) 351.4( 6.9) 357.2(23.3)

AT MODAL AGE 298.5( 1.0) 32.1( 0.5) 245.3( 1.6) 256.4( 1.6) 276.2( 1.3) 298.7( 1.3) 320.6( 1.9) 340.3( 1.4) 351.7( 3.1)

ABOVE MODAL AGE 284.0( 1.2) 33.5( 0.7) 230.7( 1.9) 241.5( 1.5) 2,9.6( 1.4) 282.7( 1.4) 307.4( 1.5) 329.3( 1.5) 341.3( 1.7)

TYPE OF COMMUNITY
EXTREME RURAL 289.3( 3.0) 32.5( 0.8) 235.4( 3.9) 246.3( 2.3) 266.9( 4.2) 289.8( 3.5) 312.9( 3.2) 331.1( 4.3) 342.3( 3.7)

DISADVANTAGED URBAN 282.5( 3.8) 34.3( 1.5) 227.9( 9.2) 239.8( 4.0) 258.1( 5.1) 280.6( 4.5) 306.2( 4.3) 330.3( 8.0) 341.7( 3.0)

ADVANIAGED URRAN 305.9( 2.9) 34.1( 1.2) 247.3C 3.9) 258.5( 5.7; 282.4( 6.4) 307.7( 4.4) 331.2( 4.8) 348.9( 2.1) 358.7( 5.2)

OTHER 295.0( 1.0) 32.5( 0.6) 241.6( 1.4) 252.8( 1.9) 272.2( 0.8) 295.2( 1.1) 317.2( 1.3) 337.3( 1.4) 348.7( 1.7)

PARENTS EnUCATION LEVEL
LESS THAN H.S. 274.4( 1.6) 29.7( 1.2) 227.1( 2.1) 236.7( 2.4) 253.6( 1.9) 273.4( 1.7) 294.1( 3.0) 313.5( 1.7) 323.0( 1.8)

GRADUATED H.S. 282.3( 1.3) 30.9( 0.7) 231.8( 3.9) 243.4( 1.8) 260.7( 1.2) 281.5( 1.5) 302.7( 1.3) 323.1( 2.3) 336.1( 2.0)

SOMS EDUC AFTER N.S. 295.4( 0.8) 30.4( 0.6) 245.2( 4.6) 255.9( 1.4) 274.1( 1.1) 295.7( 0.7) 315.9( 1.1) 334.3( 1.7) 346.2( 3.0)

GRADUATED COLLEGE 304.7( 1.2) 32.5( 0.6) 249.0( 1.5) 261.k% 1.6) 282.2( 1.4) 306.2( 1.5) 327.7( 0.9) 346.1( 1.6) 356.3( 1.9)

UNKNOWN 268.6( 3.4) 32.0( 3.7) 221.8( 6.3) 230.0( 6.6) 246.9( 4.2) 268.5( 5.9) 286.8( 2.1) 303.8(14.1) 325.1(17.3)

TYPE OF SCHOOL
PuBLIC 293.3( 1.0) 33.6( 0.4) 238.6( 1.5) 249.6( 1.7) 269.5( 0.8) 293.4( 1.5) 316.6( 0.9) 337.4( 1.4) 348.7( 1.4)

PRIVATE 298.4( 2.1) 30.4( 0.8) 248.8( 1.9) 259.4( 3.6) 277.0( 2.1) 298.7( 2.2) 319.8( 2.2) 337.7( 2.5) 348.4( 2.1)

TYPE OF HIGH SCHOOL PRCC
GENERAL 278.2( 1.2) 28.9( 0.6) 231.9( 2.3) 241.9( 1.2) 258.2( 2.6) 277.3( 1.3) 297.3( 1.1) 315.8( 2.0) 327.6( 1.1)

ACADEMIC/COLLEGE PREF 306.2( 0.9) 30.7( 0.5) 253.7( 1.7) 265.8( 1.1) 285.6( 1.0) 307.0( 1.4) 327.4( 1.0) 345.4( 1.2) 355.3( 2.2)

VOCATIONAL/TECHNICAL 271.i( 1.8) 28.0( 1.2) 225.6( 4.7) 235.6( 2.5) 252.5( 2.2) 270.7( 2.5) 291.3( 2.6) 307.1( 2.6) 317.9( 3.4)

Go



GRADE 12 - MEASUREMENT
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 294.3( 1.1) 37.1( 0.5) 232.9( 1.6) 245.9( 1.6) 268.5( 1.2) 294.3( 1.5) 320.2( 1.6) 342.4( 1.3) 355.2( 2.0)

SEX

MALE 299.1( 1.4) 36.8( 0.8) 240.2( 1.5) 251.5( 2.1) 272.7( 1.7) 298.7( 1.6) 324.8( 2.3) 347.4( 1.3) 359.9( 2.2)

FEMALE 289.8( 1.2) 36.9( 0.6) 227.2( 1.9) 240.4( 2.4) 264.7( 1.1) 290.8( 1.8) 315.5( 1.2) 336.6( 1.7) 350.3( 2.2)

RACE/ETHNICITY
WHITE 300.8( 1.2) 34.5( 0.5) 244.0( 1.3) 256.1( 1.3) 276.9( 1.5) 300.8( 1.5) 324.4( 2.0) 345.9( 2.2) 357.8( 2.9)

BLACK 263.9( 1.4) 32.5( 1.0) 213.4( 2.6) 222.3( 2.9) 240.4( 1.8) 262.9( 2.6) 285.7( 3.8) 308.2( 3.7) 319.7( 1.7)

HISPANIC 278.1( 2.6) 35.1( 1.5) 221.8( 4.1) 234.0( 5.1) 252.9( 3.3) 276.7( 3.0) 302.8( 4.7) 324.2( 4.6) 335.9( 4.2)

ASIAN/PACIFIC ISLANDER 318.3( 4.1) 35.6( 2.3) 261.0( 6.0) 271.1( 5.4) 291.6( 6.5) 319.4( 4.9) 344.0( 4.4) 364.1( 8.1) 376.5( 6.7)

AMER IND/ALASKAN NATV 289.7( 5.8) 36.0( 4.0) 225.2(3f.2) 245.5( 5.7) 263.8( 5.3) 291.0(16.2) 317.4( 3.7) 336.0( 7.1) 340.8(20.6)

REGIC%
NORTHEAST 300.8( 2.4) 37.3( 1.2) 237.0( 3.1) 251.3( 3.1) 275.2( 6.3) 302.5( 2.6) 326.6( 3.8) 348.4( 2.7) 361.6( 4.4)

SOUTHEAST 279.5( 2.0) 35.5( 0.9) 221.4( 3.3) 233.6( 2.3) 254.3( 2.0) 278.6( 2.5) 304.2( 2.9) 326.2( 2.5) 338.4( 2.5)

CENTRAL 297.3( 2.0) 35.4( 1.0) 238.9( 2.9) 251.6( 2.8) 272.9( 2.0) 297.0( 2.0) 322.0( 3.7) 343.2( 2.5) 355.0( 3.0)

WEST 296.9( 2.4) 36.9( 1.3) 236.4( 2.6) 249.4( 3.8) 271.2( 2.5) 296.8( 2.7) 322.0( 4.1) 345.4( 5.7) 357.9( 3.7)

AGE
BELOW MODAL AGE 305.6( 5.2) 39.9( 4.6) 245.9(19.8) 256.6(21.3) 275.7(12.5) 303.6( 9.5) 338.9( 5.9) 354.9(15.3) 364.7(13.3)

AT MODAL AGE 298.7( 1.1) 36.3t 0.7) 238.4( 2.2) 251.3( 2.1) 273.7( 1.5) 299.2( 1.3) 323.6( 1.6) 345.6( 2.8) 358.4( 2.3)

ABOVE MCOAL AGE 285.0( 1.5) 37.1( 0.8) 224.3( 2.4) 237.2( 2.2) 259.0( 1.9) 284.2( 2.1) 311.5( 2.2) 334.2( 2.8) 346.8( 2,3)

TYPE OF COMMUNITY
EXTREME RURAL 290.0( 3.8) 34.8( 1.7) 231.6(11.2) 244.3( 4.9) 266.0( 4.0) 289.4( 3.4) 314.6( 5.4) 335.0( 4.4) 346.9( 5.6)

DISADVANTAGED URBAN 281.1( 4.7) 38.2( 1.8) 220.4( 4.0) 232.3( 3.7) 253.6( 7.0) 279.8( 5.7) 307.5( 4.4) 332.4( 5.8) 346.8( 5.5)

ADVANTAGED URBAN 307.6( 3.9) 37.3( 2.2) 243.1(13.6) 258.8( 9.4) 282.1( 4.9) 310.3( 4.8) 332.8( 3.7) 354.8( 6.1) 367.4( 5.5)

OTHER 295.6( 1.2) 36.5( 0.7) 235.2( 1.5) 248.3( 1.6) 270.4( 2.1) 296.0( 1.7) 320.9( 2.1) 343.0( 1.7) 355.4( 1.7)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 272.0( 1.8) 32.9( 1.4) 219.2( 3.2) 230.7( 2.0) 249.3( 2.7) 270.6( 2.0) 292.4( 1.8) 315.4( 6.3) 328.2( 4.2)

GRADUATED H.S. 280.3( 1.3) 34.0( 0.7) 224.3( 1.6) 235.9( 2.0) 257.5( 1.6) 280.0( 1.6) 304.2( 2.1) 324.3( 2.6) 337.0( 1.9)

SOME EDuC AFTER H.S. 295.2( 1.2) 33.5( 0.8) 238.7( 2.6) 250.8( 2.3) 272.3( 2.4) 296.3( 2.3) 318.8( 2.5) 337.3( 1.8) 349.3( 3.8)

GRADUATED COLLEGE 307.7( 1.5) 36.1( 0.7) 245.8( 1.6) 260.3( 1.9) 283.1( 1.6) 308.9( 1.4) 332.6( 1.5) 354.0( 1.2) 365.2( 1.8)

UNKNOWN 270.0( 3.5) 35.1( 3.0) 215.5(10.8) 225.4(13.7) 245.5( 3.9) 271.0( 4.4) 288.4( 2,6) 315.6(12.4) 336.8(14.5)

TYPE oF SCHOOL
PUBLIC 293.7( 1.1) 37.5( 0.6) 231.7( 1.7) 244.8( 1.1) 267.5( 1.2) 293.6( 1.4) 319.8( 1.6) 342.4( 1.4) 355.4( 2.0)

PRIVATE 299.7( 2.3) 33.6( 1.2) 244.7( 5.2) 256.9( 2.7) 276.9( 2.5) 299.9( 1.7) 322.8( 1.7) 342.4( 3.3) 353.8( 1.8)

TYPE OF HIGH SCHOOL PROG
GENERAL 277.6( 1.3) 32.3( 0.8) 224.9( 2.5) 236.5( 1.7) 255.7( 1.8) 277.1( 1.1) 299.0( 1.8) 319.9( 1.5) 331.3( 2.2)

ACADEMIC/COLLEGE PREP 307.6( 1.2) 34.7( 0.7) 248.2( 2.8) 262.3( 1.6) 285.0( 1.2) 309.1( 1.3) 331.4( 1.1) 351.6( 2.5) 363.2( 3.1)

VOCATIONAL/TECHNICAL 270.4( 1.9) 31.2( 1.4) 218.1( 5.5) 229.8( 5.2) 249.6( 2.0) 269.8( 2.7) 291.0( 3.2) 309.9( 3.5) 322.4( 5.3)

562 563



7. GRADE 12 - GEOMETRY PROFICIENCY
RI WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 296.3( 1.3) 41.0( 0.6) 228.3( 1.3) 241.7( 1.3) 267.1( 1.8) 297.0( 1.6) 325.4( 1.4) 350.1( 1.2) 362.8( 3.2)

SEX
KALE 299.2( 1.6) 41.4( 0.7) 231.9( 1.9) 244.9( 2.1) 268.3( 1.9) 299.5( 1.7) 329.0( 2.2) 354.2( 1.9) 367.4( 3.1)
FEMALE 293.6( 1.3) 40.3( 0.7) 224.9( 1.7) 239.4( 1.4) 265.9( 1.6) 294.9( 1.7) 322.3( 1.8) 345.6( 2.2) 357.8( 2.6)

RACE/ETHNIC1TY
WHITE 302.6( 1.4) 39.1( 0.6) 237.3( 2.4) 250.5( 2.2) 275.3( 1.7) 303.4( 1.9) 330.3( 2.3) 353.64 1.3) 365.9( 2.0)
BLACK 269.3( 1.9) 36.5( 1.3) 210.5( 3.7) 222.1( 2.8) 243.1( 3.7) 268.5( 2.1) 295.6( 3.6) 316.2( 3.8) 329.1( 2.0)
HISP4IC 277.5( 2.9) 40.1( 1.7) 215.9( 3.4) 228.2( 4.4) 248.3( 4.4) 275.9( 3.5) 304.8( 2.5) 331.5( 6.9) 346.8( 7.3)
ASIAN/PACIFIC ISLANDER 317.1( 5.0) 37.7( 2.2) 252.5( 4.2) 266.3( 6.6) 292.0( 4.7) 319.2( 7.5) 344.7( 3.6) 363.5( 4.9) 375.8(18.5)
AMER IND/ALASKAN NATV 288.9( 6.9) 40.6( 5.5) 223.1(16.6) 243.5(54.5) 263.2( 4.6) 285.2(13.5) 319.4(25.1) 345.3(16.5) 360.4(44.3)

REGION

NORTHEAST 304.2( 2.8) 41.5( 0.8) 233.3( 5.2) 248.7( 3.5) 275.5( 2.9) 305.2( 3.7) 334.6( 3.3) 357.4( 3.9) 369.9( 2.5)
SOUTHEAST 282.7( 2.8) 39.5( 1.2) 219.4( 2.5) 230.9( 2.5) 254.6( 2.7) 282.5( 4.0) 310.1( 2.7) 333.8( 3.8) 349.0( 4.2)
CENTRAL 299.2( 2.1) 39.8( 1.1) 232.6( 2.8) 245.5( 4.9) 270.9( 2.7) 300.7( 2.7) 327.0( 2.7) 351.2( 2.9) 362.7( 4.4)
WEST 296.9( 2.6) 40.3( 1.3) 230.8( 4.4) 244.1( 2.7) 268.2( 3.2) 296.9( 3.4) 325.5( 3.4) 350.1( 3.9) 363.1( 5.6)

AGE

BELOW MODAL AGE 307.6( 5.1) 41.6( 4.8) 243.9(42.1) 255.5( 7.9) 281.0(14.2) 305.9( 4.9) 339.0( 7.7) 364.9(14.7) 374.0(21.9) ,

AT MODAL AGE 301.8C 1.3) 39.6( 0.6) 235.2( 2.2) 249.1( 1.9) 274.2( 1.9) 302.8( 1.6) 329.8( 2.2) 353.2( 1.2) 365.4( 2.6)
ABOVE MODAL AGE 284.9( 1.6) 41.3( 1.1) 220.0( 2.0) 231.9( 2.3) 254.8( 1.8) 284.0( 2.4) 314.3( 3.0) 340.5( 3.4) 355.3( 2.8)

TYPE OF COMMUNITY
EXTREME RURAL 290.7( 3.8) 39.5( 1.5) 225.7( 5.0) 238.9( 4.7) 262.0( 3.1) 289.6( 4.3) 320.5( 5.0) 343.6( 5.5) 354.8( 3.5)
DISADVANTAGED URBAN 283.0( 4.7) 41.2( 2.0) 217.6( 4.1) 230.9( 6.7) 252.9( 4.8) 281.4( 4.1) 311.2( 4.2) 337.3( 6.5) 354.9(10.4)
ADVANTAGED URBAN 310.8( 3.9) 41.1( 1.9) 238.0( 8.9) 253.9( 5.2) 283.7( 7.2) 313.6( 5.2) 341.4( 2.1) 361.6( 2.8) 371.7( 4.5)
OTHER 297.7( 1.3) 40.3( 0.7) 230.0( 2.0) 244.4( 1.7) 269.3( 2.1) 298.5( 1.6) 326.0( 1.3) 350.5( 1.3) 363.0( 2.0)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 270.0( 2.0) 35.6( 1.4) 214.5( 3.9) 223.9( 1.7) 245.1( 6.7) 268.4( 3.9) 293.6( 7.5) 316.8( 2.5) 333.4( 5.4)
GRADUATED H.S. 280.9( 1.5) 38.1( 0.9) 218.9( 2.9) 231.4( 2.0) 254.1( 2.6) 281.0( 2.4) 306.8( 2.7) 331.6( 2.4) 345.0( 2.4)
SOME EDUC AFTER H.S. 298.4( 1.2) 37.6( 0.9) 234.9( 2.5) 247.2( 2.8) 272.2( 1.6) 300.1( 1.4) 324.8( 2.1) 346.5( 1.7) 358.9( 2.2)
GRADUATED COLLEGE 310.8( 1.6) 39.1( 0.7) 243.1( 4.9) 258.4( 1.8) 284.6( 2.5) 312.2( 2.0) 339.0( 1.8) 360.7( 1.9) 372.0( 1.9)
UNKNOWN 266.7( 6.2) 38.4( 4.8) 207.4(11.3) 221.9(10.3) 240.1( 9.2) 264.4(10.4) 288.5( 7.6) 317.3( 7.7) 339.8(24.4)

TYPE OF SCHOOL
PUBLIC )5.5( 1.3) 4 ,4( 0.7) 227.2( 2.6) 240.5( 1.3) 265.7( 1.9) 295.9( 1.6) 325.1( 1.8) 350.3( 1.5) 363.0( 3.4)
PRIVATE 303.7( 2.5) 35.5( 1.2) 244.2( 5.1) 258.0( 3.3) 280.4( 2.9) 304.4( 2.2) 327.8( 2.4) 348.3( 3.2) 361.1( 3.8)

TYPE OF HIGH SCHOOL PROG
GENERAL 276.4( 1.5) 36.4( 0.8) 219.6( 2.3) 230.5( 1.5) 250.6( 2.1) 274.8( 1.2) 300.7( 1.7) 324.4( 2.1) 338.7( 1.8)
ACADEMIC/COLLEGE PREP 312.2( 1.4) 36.8( 0.9) 248.4( 3.5) 264.3( 2.0) 288.3( 1.7) 313.3( 1.7) 338.0( 1.8) 358.6( 1.6) 370.5( 2.4)
VOCATIONAL/TECHNICAL 267.7( 2.1) 33.2( 1.8) 215.4( 4.1) 227.1( 3.0) 245.2( 2.6) 266.3( 6.5) 288.6( 4.5) 311.6(12.3) 327.1( 3.1)



GRADE 12 - DATA ANALYSIS, STATISTICS, AND PROBABILITY PROFICIENCY
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5fH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 295.31 1.1) 36.31 0.7) 233.1( 1.3) 247.01 1.4) 3.71 1.6) 297.01 1.4) 320.71 1.3) 341.1( 2.1) 352.8( 1.7)

SEX

MALE 297.51 1.3) 36.91 0.9) 234.21 1.9) 248.61 2.0) 272.71 1.8) 299.21 2.0) 323.31 1.9) 344.11 2.2) 356.21 3.4)

FEMALE 293.21 1.2) 35.71 0.7) 232.11 1.8) 245.71 1.8) 269.01 1.2) 295.3( 1.7) 318.41 1.6) 337.81 1.8) 349.41 1.9)

RACE/ETHNICITY

WHITE 302.31 1.2) 33.51 0.7) 245.11 2.1) 257.61 1.2) 279.91 1.3) 304.01 1.2) 325.21 1.7) 344.51 1.5) 355.31 1.2)

BLACK 267.41 1.4) 32.91 1.3) 213.91 3.1) 225.51 2.1) 244.61 1.8) 267.01 1.7) 289.3( 3.1) 309.91 2.9) 323.01 3.7)

HISPANIC 275.01 2.6) 35.71 1.5) 214.0( 3.6) 227.61 3.6) 251.11 3.3) 275.5( 2.9) 300.51 4.3) 321.5( 5.3) 331.51 3.7)

ASIAN/PACIFIC ISLANDER 306.31 5.1) 36.41 2.3) 242.71 8.9) 257.2( 8.2) 285.01 2.7) 307.01 4.5) 329.71 7.2) 353.01 7.7) 363.91 4.5)

AMER IND/ALASKAN NATV 291.71 5.9) 34.61 4.9) 237.3(15.0) 252.0(12.4) 268.41 8.7) 289.11 5.7) 318.3( 4.5) 335.7(13.4) 354.6(13.9)

REGION
NORTHEAST 301.71 2,3) 36.3( 1.4) 239.41 3.8) 252.81 2.5) 276.71 1.5) 304.11 2.2) 327.51 3.1) 346.61 2.5) 357.41 2.4)

SOUTHEAST 284.21 1.9) 35.61 0.9) 224.21 3.9) 237.01 3.3) 259.51 1.8) 284.81 2.6) 309.41 3.4) 329.1( 2.4) 341.01 4.8)

CENTRAL 298.01 2.4) 35.41 1.1) 236.01 3.3) 251.2( 2.6) 275,0( 3.0) 300.2( 3.5) 322.31 2.9) 342.11 2.8) 353.41 2.1)

WEST 295.5( 2.3) 36.0( 1.3) 234.21 3.0) 247.41 3.1) 271.71 2.7) 296.91 2.1) 320.31 3.0) 341.1( 3.8) 353.01 3.1)

AGE
BELOW MODAL AGE 302.8( 5.9) 36.1( 3.7) 213.7(10.3) 253.7(25.4) 277.8(11.2) 305.11 5.7) 328.41 4.9) 349.7( 9.6) 357.31 9.5)

AT MOOAL AGE 300.71 1.1) 34.61 0.7) 241.9( 1.6) 255.41 1.5) 277.41 1.7) 302.31 1.3) 324.51 1.3) 344.61 1.8) 355.5( 0.8)

ABOVE MCOAL AGE 284.2( 1.4) 372( 0.9) 221.21 2.3) 234.61 2.1) 257.81 1.1) 285.11 1.9) 310.91 2.3) 331.7( 1.7) 343.3( 2.3)

TYPE OF COMMUNITY

EXTREME RURAL 292.11 3.1) 35.81 1.1) 232.61 5.1) 245.01 4.9) 267.41 3.7) 293.21 3.5) 317.01 2.3) 337.91 7.2) 349.3( 4.2)

DISADVANTAGED URBAN 280.51 5.0) 37.21 1.5) 218.61 6.1) 231.71 5.1) 254.8( 6.0) 280.51 5.5) 307.71 5.5) 328.4( 2.9) 341.21 4.3)

ADVANTAGED URBAN 305.71 3.2) 36.3( 1.6) 241.31 6.9) 256.61 6.3) 282.11 4.3) 308.11 4.3) 331.21 2.5) 350.41 2.4) 362.3( 3.8)

OTHER 297.1( 1.2) 35.41 0.9) 235.81 2.0) 250.11 2.1) 273.21 1.5) 298.81 2.0) 321.81 1.5) 341.81 2.2) 353.11 2.0)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 273.31 1.8) 33.61 1.9) 215.21 6.1) 230.9( 1.8) 250.51 2.6) 273.61 1.2) 296.1( 5.9) 316.21 2.9) 327.3( 5.4)

GRADUATED H.S. 283.41 1.4) 34.4( 1.0) 225.31 2.9) 238.11 3.0) 259.51 1.4) 284.41 1.4) 308.61 2.1) 327.01 2.1) 337.71 3.6)

SOME EDUC AFTER H.S. 298.21 1.2) 32.81 0,8) 241.4( 2.2) 254.51 1.3) 276.21 1.9) 300.41 1.6) 321.1( 1.8) 339.8( 1.4) 350.71 1.7)

GRADUATED COLLEGE 306.41 1.5) 35.01 0.9) 244.91 2.5) 259,8( 2.5) 283.7( 1.7) 308.61 2.0) 330.51 2.0) 349.7( 2.1) 360.9( 2.6)

UNKNOWN 267.21 3,8) 35.81 2.9) 208.8(15.7) 216.4( 4.0) 242.61 4.2) 271.31 4.7) 291.4( 9.1) 310.11 6.2) 321.6(3L6)

TYPE OF SCHOOL
PUBLIC 294.91 1.2) 36.81 0.7) 232.2( 1.8) 246.01 1,7) 269.7( 1.5) 296.51 2.0) 320.61 1,3) 341.4( 2.5) 353.21 1.8)

PRIVATE 299.41 2.0) 31.51 0.8) 246.2( 2.1) 257.81 3.3) 278.01 3.2) 300.71 1.9) 321.51 2.2) 338.5( 3.9) 348.81 2.1)

TYPE OF HIGH SCH001. PROG
GENERAL 280.11 1.3) 33.4( 0.9) 224.51 3.8) 216.31 3.0) 257.01 2.0) 280.4( 1.7) 303.41 1.7) 322.61 2.6) 334.01 1.9)

ACADEMIC/COLLEGE PREP 307.61 1.1) 33.1( 0.6) 250.3( 1.9) 263.9( 1.5) 2P-6.4( 1.3) 309.5( 1.7) 329.91 1.2) 348.51 2.1) 359.1( 1.9)

VOCATIONAL/TECHNICAL 273.01 2.3) 33.31 1.7) 217.51 9.5) 230.81 5.3) ..49.5( 4.2) 273.41 4.2) 296.2( 4.1) 316.61 4.4) 328.91 5,3)
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GRADE 12 - ALGEBRA AND FUNCTIONS PROFICIENCY>
WEIGHTED MEANS, STANDARD DEVIATIONS, AND PERCENTILES

MEAN STD DEV 5TH 10TH 25TH 50TH 75TH 90TH 95TH

-- TOTAL -- 296.7( 1.1) 36.9( 0.5) 236.01 2.4) 247.51 0.8) 269.7( 1.4) 297.31 1.1) 323.71 1.4) 344.41 1.1) 356.71 1.4)

SEX

MALE 297.1( 1.4) 37.91 0.7) 236.3( 2.0) 247.31 1.4) 268.81 2.0) 296.8( 1.8) 325.2( 1.9) 347.61 1.5) 359.4( 2.7)
FEMALE 296.31 1.1) 36.0( 0.6) 235.71 1.5) 247.81 1.3) 270.5( 2.0) 297.81 1.1) 322.5( 1.5) 341.51 2.0) 353.01 1.4)

RACE/ETHNICITY
WHITE 301.81 1.3) 35.5( 0.6) 24?.0( 1.8) 254.21 1.9) 276.21 2.0) 302.61 1.2) 327.7( 1.0) 347.3( 1.7) 359.11 1.6)
BLACK 273.91 1.4) 33.0( 1.0) 221.11 1.8) 231.3( 2.1) 250.7( 1.4) 272.91 1.3) 296.51 4.7) 318.61 3.1) 328.7( 1.4)
HISPANIC 280.01 2.5) 35.21 1.3) 224.3(12.2) 234.9( 5.6) 254.21 6.0) 277.6( 2.7) 305.71 3.5) 327.4( 4.3) 339.6( 6.3)
ASIAN/PACIFIC ISLANDER 320.0( 4.3) 35.01 2.6) 259.1( 8.1) 270.31 5.9) 297.11 7.0) 322.61 5.0) 344.3( 5.0) 363.6( 5.6) 375.11 7.1)
AMER IND/ALASKAN NAN 291.61 6.8) 32.7( 4.3) 240.7( 8.3) 251.9( 4.9) 268.1(10.5) 290.3(10.9) 316.9(17.3) 337.0(16.5) 340.71 9.0)

REVION
NORTHEAST 302.91 1.9) 37.11 0.9) 239.8( 2.2) 253.21 3.4) 276.8( 2.8) 304.41 2.4) 329.61 3.6) 350.11 6.3) 362.8( 3.7)
SOUTHEAST 286.81 2.4) 35.61 0.7) 229.2( 1.9) 240.41 2.8) 261.11 2.8) 286.31 3.3) 312.31 2.5) 314.61 4.0) 345.51 2.1)
CENTRAL 297.8( 2.2) 16.4( 1.0) 238.31 1.9) 249.41 2.5) 270.7'. 3.8) 298.71 1.8) 324.8( 2.0) 345.11 1.6) 356.11 4.4)
WEST 297.71 2.3) 36.91 1.3) 236.8( 6.3) 248.7( 2.6) 270.9( 4.0) 298.31 3.1) 324.5( 3.0) 345.11 2.9) 357.71 2.0)

AGE

BELOW MODAL AGE 310.41 5.6) 37.61 3.0) 253.2(12.1) 264.31 5.4) 281.6(11.7) 307.3(11.3) 340.3(11.1) 360.3(12.2) 370.4( 5.4)
AT MODAL AGE 302.21 1.1) 35.51 0.7) 242.81 1.4) 255.01 1.5) 276.81 1.6) 303.21 1.2) 327.51 1.0) 347.51 1.7) 359.7( 1.9)
ABOVE MODAL AGE 285.21 1.4) 37.1( 0.7) 226.9( 2.7) 237.61 1.2) 257.51 2.0) 283.41 1.5) 312.6( 2.9) 335.5( 3.1) 347.31 1.2)

TYPE OF COMMUNITY

EXTREME RURAL 289.81 3.2) 35.0( 1.0) 232.91 3.5) 244.21 3.6) 264.9( 3.6) 289.51 5.0) 315.51 5.9) 336.41 4.7) 346.1( 4.3)
DISADVANTAGED URBAN 284.6( 4.4) 37.9( 1.7) 225.0( 7.2) 236.21 7.0) 256.0( 4.2) 282.91 6.2) 312.31 6.0) 335.5( 5.2) 348.61 3.9)
ADVANTAGED URBAN 311.1( 3.3) 36.31 1.3) 247.81 4.0) 261.71 4.4) 286.91 5.8) 312.81 4.1) 337.61 3.5) 356.61 3.2) 367.41 3.1)
OTHER 298.1( 1.1) 36.31 0.7) 238.11 1.0) 250.01 1.8) 271.8( 2.0) 298.91 1.3) 324.6( 1.0) 345.01 1.2) 357.4( 1.7)

PARENTS, EDUCATION LEVEL
LESS THAN H.S. 272.0( 1.7) 31.6( 1.4) 223.31 2.5) 231.11 1.8) 249.5( 1.7) 270.01 3.2) 292.1( 7.1) 314.01 3.8) 328.71 4.5)
GRADUATED H.S. 283.6( 1.6) 34.1( 0.7) 229.3( 3.1) 240.01 1.9) 258.71 1.6) 283.11 2.8) 307.8( 3.1) 329.01 2.8) 340.41 2.6)
SOME EDUC AFTER H.S. 297,41 1.0) 33.81 0.8) 240.81 2.9) 251.91 2.2) 273.2( 1.2) 298.6( 1.3) 322.11 1.4) 340.91 1.9) 351.0( 3.2)
GRADUATED COLLEGE 310.41 1.4) 35.21 0.8) 249.3( 2.5) 262.5( 1.8) 286.2( 1.8) 312.41 1.7) 335.31 2.3) 355.21 1.8) 365.8( 3.2)
UNKNOWN 267.9( 3.7) 36.11 3.1) 212.81 4.8) 224.0(12.8) 241.51 8.2) 265.3( 5.0) 292.91 7.6) 315.01 4.4) 331.5(16.5)

TYPE OF sCHOOL
PUBLIC 296.0( 1.2) 37.4( 0.6) 235.01 1.7) 246.21 1.6) 268.31 1.9) 296.51 1.5) 323.4( 1.4) 344.41 1.1) 356.81 1.6)
PRIVATE 303.41 2.2) 32.21 0.8) 249.9( 1.7) 261.51 4.3) 281.21 2.3) 303.71 2.2) 326.21 2.1) 344.71 2.4) 355.31 4.0)

TYPE OF HIGH SCHOOL PROG
GENERAL 277.7( 1.4) 32.0( 0.8) 227.51 2.6) 237.61 1.2) 255.01 1.9) 275.7( 1.7) 299.31 1.5) 320.61 2.4) 332.91 2.8)
ACADEM1C/COLLEGE PREP 311.9( 1.0) 32.81 0.7) 255.41 1.4) 268.31 1.8) 290.21 1.2) 313.31 1.7) 335.01 1.4) 353.21 1.0) 363.5( 1.8)
VOCATIONAL/TECHNICAL 268.5( 2.1) 29.81 1.6) 222.31 4.4) 231.91 3.6) 248.01 2.4) 266.71 2.9) 287.41 4.7) 308.7( 6.3) 320.71 5.5)

G
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GRADE 12 - MEAN PERCENTAGE CORRECT BY CONTENT AREA

CONTENT AREA
(NUMBER OF ITEMS)

-- TOTAL --

NUM & OPER

( 38)

63.6( 0.5)

MEASURMENT

( 23)

55.11 0.6)

GEOMETRY

( 25)

55.21 0.7)

DATA ANALYS

( 22)

56.91 0.6)

ALGEBRA
( 37)

43.8( 0.6)

TOTAL

(145)

54.81 0.5)

ESTIMATION

( 4,6)

70.5( 0.5)

PROBLEM

SOLVING

( 13)

29.9( 0.8)

SEX
MALE 64.9( 0.6) 58.1( 0.7) 57.3( 0.9) 58.21 0.7) 44.61 0.8) 56.3( 0.7) 72.4( 0.8) 31.5( 1.0)

FEMALE 62.41 0.5) 52.3( 0.6) 53.31 0.7) 55.71 0.6) 43.11 0.5) 53.3( 0.5) 68.7( 0.7) 28.4( 1.0)

RACE/ETHNICITY
WHITE 66.2; 0.5) 57.8( 0.6) 58.3( 0.8) 60.5( 0.6) 46.11 0.7) 57.51 0.6) 73.9( 0.5) 33.1( 0.9)

BLACK 52.81 0.7) 42.31 0.6) 41.4( 1.0) 42.1( 0.9) 32.4( 0.6) 42.3( 0.6) 57.7( 1.1) 17.1( 0.9)

HISPANIC 55.11 1.2) 47.91 0.9) 46.41 1.2) 46.9( 1.4)
35.81 0.9) 46.3( 1.0) 61.1( 1.8) 20.3( 1.4)

ASIAN/PACIFIC ISLANDER 71.91 1.5) 65.3( 1.9) 65.51 2.2) 61.2( 1.5) 56.31 1.6) 64.11 1.6) 74.0( 2.8) 36.8( 4.2)

AMER IND/ALASKAN NATV 61.81 3.02 50.31 3.3) 49.6( 3.6) 52.9( 3.1) 39.21 1.9) 50.7( 2.4) 62.7( 4.5) 19.4( 4.6)

REGICA
NORTHEAST 65.61 0.9) 57.8( 1.1) 59.4( 1.5) 60.0( 1.3) 46.7( 1.1) 57.7( 1.1) 72.9( 1.5) 33.2( 1.9)

SOUTHEAST 59.41 0.8) 49.01 0.9) 49.0( 1.2) 51.6( 0.9) 38.91 0.9) 49.5( 0.9) 66.1( 0.8) 24.3( 0.8)

CENTRAL 64.7( 1.1) 56.31 1.3) 56.11 1.4) 58.1( 1.3) 44.01 1.2) 55.61 1.2) 72.2( 0.6) 30.6( 1.3)

WEST 64.01 1.0) 56.1( 1.0) 55.4( 1.1) 56.9( 1.0) 44.71 1.1) 55.31 1.0) 70.0( 1.0) 30.4( 1.7)

AGE
BELOW MODAL AGE 70.2( 2.5) 62.7( 2.5) 61.71 3.0) 60.7( 2.4) 52.21 2.6) 61.51 2.2) 79.4( 5.2) 48.3( 6.6)

AT MODAL AGE 66.01 0.5) 57.1( 0.6) 58.0( 0.7) 59.6( 0.6) 46.21 0.6) 57.2( 0.5) 72.8( 0.5) 32.8( 0.8)

ABOVE MODAL AGE 58.51 0.7) 50.9( 0.7) 49.4( 0.8) 51.3( 0.7) 58.61 0.7) 49.61 0.6) 65.5( 0.7) 23.2( 0.8)

TYPE OF COMMUNITY
EXTREME RURAL 61.21 1.6) 52.5( 1 5) 52.51 2.0) 55.5( 1.7) 39.9( 1.2) 52.0( 1.5) 68.8( 0.9) 24.01 2.0)

DISADVANTAGED URBAN 58.4( 1.9) 49.4( 1.7) 48.71 2.6) 49.7( 2.4) 58.71 1.9) 49.01 2.0) 65.6( 3.2) 24.1( 3.1)

ADVANTAGED URBAN 69.41 1.3) 61.7( 1.5) 62.51 1.9) 61.2( 1.4) 52.1( 1.7) 61.41 1.5) 75.7( 1.9) 40.8( 3.1)

OTHER 64.2( 0.5) 55.71 0.5) 55.9( 0.7) 57.8( 0.7) 44.3( 0.6) 55.4( 0.5) 71.0( 0.6) 30.51 0.8)

PARENTS' EDUCATION LEVEL
LESS THAN H.S. 54.11 0.7) 45.3( 0.8) 41.9( 1.0) 45.9( 1.1) 32.31 0.6) 43.81 0.6) 60.9( 1.1) 17.4( 1.1)

GRADUATED H.S. 57.9( 0.8) 48.8( 0.7) 47.7( 1.0) 51.6( 1.0) 37.31 0.7) 48.51 0.7) 66.3( 0.8) 23.2( 0.8)

SOME EDUC AFTER M.S. 64.51 0.4) 55.5( 0.6) 55.91 0.7) 58.1( 0.6) 43.4( 0.5) 55.21 0.4) 71.8( 0.7) 29.1( 0.9)

GRADUATED COLLEGE 68.81 0.6) 60.9( 0.5) 62.5( 0.8) 62.0( 0.7) 50.51 0.8) 60.8( 0.7) 74.7( 0.6) 37.2( 1.2)

UNKNOWN 52.31 1.5) 46.9( 1.5) 42.1( 1.7) 45.4( 2.4) 31.61 1.8) 43.31 1.4) 54.1( 3.8) 13.3( 3.1)

TYPE OF SCHOOL
PUBLIC 63.4( 0.5) 55.0( 0.6) 54.91 0.7) 56.71 0.6) 43.5( 0.6) 54.51 0.6) 70.3( 0.5) 29.8( 0.8)

PRIVATE 65.81 1.1) 56.31 1.2) 58.11 1.2) 58.61 1.0) 46.4( 1.2) 56.9( 1.1) 72.1( 1.6) 30.9( 2.5)

TYPE OF HIGH SCHOOL PROGRAM
GENERAL 55.8c 0.6) 47.5( 0.5) 44.6( 0.8) 49.8( 0.8) 34.2( 0.5) 46.1( 0.6) 64.1( 0.7) 20.5( 0.7)

ACADEMIC/COLLEGE PREP 69.71 0.5) 61.1( 0.6) 63.3( 0.8) 62.6( 0.6) 51.11 0.7) 61.4( 0.6) 75.7( 0.5) 37.6( 1.1)

VOCATIONAL/TECHNICAL 53.3( 1.1) 44.5( 0.9) 41.31 1.1) 46.7( 1.6) 31.0( 0.8) 43.11 0.9) 63.2( 1.1) 16.4( 0.8)
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; GRADE 12 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
ONLY CONSTRUCTED-RESPONSE QUESTIONS

CONTENT AREA
(NUMBER OF ITEMS)

-- TOTAL --

NUM & OPER

( 8)

60.5( 0.7)

MEASURMENT

( 3)

37.0( 0.7)

GEOMETRY

( 5)

35.0( 0.8)

SEX
MALE 62.2( 1.0) 40.1( 0.9) 38.1( 1.2)
FEMALE 58.8( 0.8) 33.9( 0.7) 32.2( 0.9)

RACE/ETHNICITY
WHITE 64.0( 0.8) 40.5( 0.7) 38.2( 1.0)

BLACK 46.0( 1.1) 20.9( 1.1) 19.5( 1.2)
HISPANIC 48.2( 1.3) 28.6( 1.6) 26.9( 1.6)
ASIAN/PACIFIC ISLANDER 72.1( 1.9) 50.1( 2.8) 46.7( 3.2)
AMER IND/ALASKAN NATV 59.1( 5.0) 30.1( 7.4) 28.0( 5.37

REGION
NORTHEAST 63.5( 1.0) 39.9( 1.4) 40.0( 1.9)
SOUTHEAST 55.3( 1.4) 28.6( 0.9) 27.2( 1.6)
CENTRAL 62.3( 2.0) 40.3( 1.3) 36.2( 1.6)
WEST 59.9( 1.2) 37.5( 1.6) 35.4( 1.4)

AGE

BELOW MODAL AGE 65.1( 3.5) 38.3( 2.8) 36.6( 4.9)
AT MODAL AGE 63.4( 0.7) 313.8( 0.7) 37.3( 0.9)
ABOVE MCDAL AGE 54.2( 1.1) 33.1( 0.8) 30.1( 1.1)

TYPE OF COM4UNI17
EXTREME RURAL 58.5( 2.5) 35.4( 2.1) 32.4( 2.7)
DISADVANTAGED URBAN 52.5( 2.4) 31.1( 2.6) 28.9( 2.9)
ADVANTAGED URBAN 68.1( 1.8) 42.7( 2.1) 42.1( 2.7)
OTHER 61.2( 0.8) 37.5( 0.9) 35.6( 0.9)

PARENTS' EDUCATICN LEvEL
LESS THAN H.S. 47.9( 1.3) 25.7( 1.1) 23.3( 1.7)

GRADUATED H.S. 53.9( 1.4) 31.5( 1.0) 27.0( 1.1)
SOME EDUC AFTER H.S. 61.2( 0.7) 35.6( 0.7) 34.3( 1.1)

GRADUATED COLLEGE 66.9( 0.9) 43.8( 1.2) 42.6( 1.1)
UNKNOWN 48.9( 3.2) 26.1( 2.4) 21.7( 4.6)

TYPE OF SCHOOL
PUBLIC 60.3( 0.8) 36.7( 0.7) 34.9( 0.9)
PRIVATE 62.0( 1.4) 39.4( 1.6) 36.6( 1.8)

rITE OF HIGH SCHOOL PROGRAM
GENERAL 50.7( 1.1) 29.6( 0.7) 24.2( 0.9)
ACADEMIC/COLLEGE PREP 68.1( 0.7) 42.9( 0.8) 42.9( 1.1)
VOCATIONAL/TECHNICAL 46.6( 1.7) 26.8( 1.8) 20.5( 1.7)

5

DATA AMALYS

( 9)

ALGEBRA
( 10)

TOTAL

( 35)

PROBLEM
SOLVING
( 13)

48.8( 0.6) 32.3( 0.7) 43.8( 0.6) 29.9( 0.8)

48.6( 0.8) 33.2( 1.1) 45.1( 0.9) 31.5( 1.0)

48.9( 0.7) 31.5( 0.6) 42.5( 0.6) 28.4( 1.0)

52.9( 0.7) 35.2( 0.9) 47.2( 0.7) 33.1( 0.9)

34.0( 1.1) 1E1.6( 1.1) 29.1( 0.9) 17.1( 0.9)
37.0( 1.8) 22.7( 1.1) 33.3( 1.1) 20.3( 1.47

51.1( 2.1) 46.5( 2.2) 53.9( 1.7) 36.8( 4.2)
39.1( 4.2) 22.1( 2.6) 36.5( 3.3) 19.4( 4.6)

51.9( 1.4) 35.8( 1.3) 47.2( 1.2) 33.2( 1.0)
43.3( 1.2) 26.7( 1.4) 37.8( 1.2) 24.3( 0.8)
50.2( 1.1) 33.3( 1.6) 45.3( 1.4) 30.6( 1.3)

48.8( 1.1) 32.5( 1.3) 43.B( 1.2) 30.4( 1.7)

46.8( 4.1) 38.1( 4.0) 46.3( 3.3) 48.3( 6.6)
51.5( 0.6) 34.9( 0.7) 46.4( 0.6) 32.8( 0.8)
43.2( 0.9) 76.6( 0.9) 38.2( 0.0) 23.2( 0.8)

48.3( 2.5) 27.7( 1.9) 41.4( 2.2) 24.0( 2.0)
42.3( 2.3) 25.3( 2.2) 36.9( 2.2) 24.1( 3.1)
52.0( 1.6) 41.5( 2.0) 50.5( 1.7) 40.8( 3.1)
49.6( 0.8) 33.1( 0.7) 44.5( 0.7) 30.3( 0.8)

37.5( 1.6) 18.1( 0.9) 31.3( 0.9) 17.4( 1.1)
43.5( 1.1) 24.5( 0.8) 37.1( 0.9) 23.2( 0.8)
49.9( 0.7) 32.8( 0.8) 44.1( 0.6) 29.1( 0.9)
54.4( 0.9) 39.7( 1.1) 50.4( 0.9) 37.2( 1.2)

31.8( 3.7) 19.3( 2.9) 30.2( 2.7) 13.3( 3.1)

48.5( 0.7) 32.0( 0.8) 43.5( 0.7) 29.11( 0.8)
50.9( 1.2) 34.9( 1.4) 45.8( 1.2) 30.9( 2.5)

41.0( 0.9) 21.8( 0.7) 34.4t 0.7) 20.5( 0.7)
54.9( 0.7) 40.1( 0.8) 50.9( 0.7) 37.6( 1.1)
37.6( 1.8) 17.8( 1.4) 30.6( 1.3) 16.4( 0.8)



GRADE 12 - MEAN PERCENTAGE CORRECT BY CONTENT AREA
ONLY MULT1PLE-CHOICE QUESTIONS

CONTENT AREA
(NUMBER OF ITEMS)

NUM & OPER MEASURMENT GEOMETRY DATA ANALYS

( 30) ( 20) 20) ( 13)

ALGEBRA
( 27)

TOTAL
(110)

ESTIMATI1N

( 46)

-- TOTAL -- 64.5( 0.4) 57.8( 0.6) 60.3( 0.7) 62.5( 0.6) 48.1( 5.5) 58.2( 0.5) 70.5( 0.5)

SEx
MALE 65.7( 0.5) 60.8( 0.7) 62.1( 0.8) 64.8( 0.7) 48.8( 0.8) 59.9( 0.6) 72_4( 0.8)

FEMALE 63.4( 0.5) 55.1( 0.6) 58.6( 0.7) 60.4( 0.6) 47.4( 0.5) 56.7( 0.5) 68.7( 0.7)

RACE/ETHNICITY
wHITE 66.8( 0.5) 60.5( 0.7) 63.4( 0.8) 65.8( 0.7) 50.2( 0.6) 60.8( 0.6) 73.9( 0.5)

BLACK 54.6( 0.7) 45.6( 0.6) 46.8( 1.0) 47.8( 0.9) 37.4( 0.6) 46.5( 0.6) 57.7( 1.1)

HISPANIC 57.0( 1.3) 50.8( 0.9) 51.2( 1.3) 53.7( 1.3) 40.7( 0.9) 50.4( 1.0) 61.1( 1.8)

ASIAN/PACIFIC ISLANDER 71.9( 1.7) 67.5( 1.8) 70.2( 2.4) 68.2( 1.5) 59.9( 1.9) 67.4( 1.7) 74.0( 2.8)

AMER IND/ALASKAN NATV 62.5( 3.1) 53.3( 3.6) 55.0( 3.6) 62.4( 3.0) 45.5( 2.0) 55.3( 2.4) 62.7( 4.5)

REGION
NORTHEAST 66.2( 0.9) 60.5( 1.1) 64.3( 1.5) 65.6( 1.3) 50.8( 1.1) 61.0( 1.1) 72.9( 1.5)

SOUTHEAST 60.4( 0.7) 52.1( 1.0) 54.5( 1.1) 57.4( 0.7) 43.4( 0.7) 53.3( 0.8) 66.1( 0.8)

CENTRAL 65.3( 0.9) 58.7( 1.3) 61.0( 1.4) 63.6( 1.5) 48.0( 1.1) 58.9( 1.1) 72.2( 0.6)
WEST 65.2( 1.0) 58.9( 1.0) 60.5( 1.1) 62.6( 1.1) 49.2( 1.2) 59.0( 1.0) 70.0( 1.0)

AGE
BELOw MODAL AGE 71.5( 2.5) 66.4( 2.7) 68.0( 3.1) 70.3( 2.2) 57.4( 2.7) 66.4( 2.1) 79.4( 5.2)

AT MODAL AGE 66.8( 0.4) 59.8( 0.6) 63.2( 0.7) 65.1( 0.6) 50.4( 0.5) 60.7( 0.5) 72.8( 0.5)

ASOvE MODAL AGE 59.7( 0.6) 53.6( 0.7) 54.2( 0.8) 57.0( 0.7) 3.0( 0.7) 53.2( 0.6) 65.5( 0.7)

TYPE OF COmmuNITY
EXTREME RuRAL 62.0( 1.4) 55.1( 1.5) 57.5( 1.9) 60.4( 1.4) 44.5( 1.1) 55.4( 1.3) 68.8( 0.9)

DISADVANTAGED URBAN 60.0( 1.9) 52.2( 1.6) 53.7( 2.5) 54.8( 2.6) 43.6( 1.8) 52.8( 1.9) 65.6( 3.2)

ADVANTAGED uRBAN 69.8( 1.2) 64.5( 1.5) 67.7( 1.9) 67.6( 1.4) 56.0( 1.6) 64.8( 1.4) 75.7( 1.9)

OTHER 65.0( 0.5) 58.4( 0.5) 61.0( 0.6) 63.6( 0.6) 48.4( 0.6) 58.8( 0.5) 71.0( 0.6)

PARENTS, EDUCATION LEVEL
LESs THAN H.S. 55.8( 0.8) 48.2( 0.8) 46.6( 1.1) 51.6( 1.0) 37.6( 0.6) 47.8( 0.6) 60.9( 1.1)

GRADUATED H.S. 59.0( 0.7) 51.4( 0.7) 52.8( 1.1) 57.2( 1.0) 42.1( J.8) 52.1( 0.7) 66.3( 0.8)

sJME EDUC AFTER H.S. 65.3( 0.4) 58.5( 0.6) 61.2( 0.7) 63.8( 0.7) 47.4( 0.5) 58.8( 0.4) 71.8( 0.7)

GRADUATED COLLEGE 69.4( 0.6) 63.5( 0.8) 67.4( 0.8) 67.3( 0.8) 54.5( 0.8) 64.1( 0.7) 74.7( 0.6)

UNKNOWN 53.2( 1.6) 50.0( 1.6) 47.2( 1.6) 54.7( 2.2) 36.2( 1.7) 47.5( 1.2) 54.1( 3.8)

TYPE OF SCHOOL

PUBLIC 64.2( 0.5) 57.7( 0.6) 59.9( 0.7) 62.4( 0.6) 47.8( 0.6) 58.0( 0.6) 70.3( 0.5)

PRIVATE 66.8( 1.0) 58.8( 1.2) 63.5( 1.2) 63.9( 1.0) 50.6( 1.2) 60.4( 1.1) 72.1( 1.6)

TYPE OF HIGH SCHOOL PROGRAM
GENERAL 57.1( 0.5) 50.2( 0.6) 49.7( 0.8) 55.9( 0.8) 38.7( 0.6) 49.9( 0.6) 64.1( 0.7)

ACADEmic/coLLEGE PREP 70.1( 0.4) 63.8( 0.6) 68.3( 0.7) 67.9( 0.6) 55.2( 0.6) 64.7( 0.5) 75.7( 0.5)

vocATIONAL/TECHNICAL 55.1( 1.0) 47.2( 0.9) 46.5( 1.1! 53.0( 1.7) 35.9( 0.8) 47.1( 0.8) 63.2( 1.1)

573
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SNORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN AM.

CONTENT ITEM

AREA TYPE

CHANGE PERCENT TO DECIMAL 92.8(0.6) 92.4(0.8) 93.2(0.8) 94.7(0.6) 83.5(1.9) 89.0(2.8) 97.8(1.4) I 1

APPLY TRANSITIVE PROPERTY 87.9(0.8) 88.6(0.9) 87.2(1.2) 89.6(0.8) 80.7(2.4) 81.9(2.8) 95.0(2.1) 2 1

COMPUTE WITH DATA IN TABLE 79.0(1.2) 80.5(1.5) 77.7(1.3) 81.1(1.3) 72.5(2.8) 68.5(3.2) 87.9(3.6) 4 1

INTERPRET DATA IN TABLE 91.1(0.7) 91.0(1.0) 91.2(0.8) 93.0(0.7) 85.0(2.1) 82.3(2.7) 95.8(2.2) 4 1

FIND VERTICAL ANGLE MEASURE 89.0(0.9) 88.9(1.2) 89.1(1.2) 90.6(1.0) 82.2(2.5) 86.1(2.9) 90.5(4.2) 3 I

APPLY ADDITIVE INVERSE 88.6(0.9) 90.2(1.2) 87.1(1.2) 91.3(1.1) 76.0(2.4) 82.0(3.0) 97.3(1.6) I 2

IDENTIFY A SPHERE 75.4(1.1) 78.1(1.6) 72.9(1.4) 79.9(1.3) 56.1(3.0) 68.1(3.0) 76.3(3.4) 3 I

MULTIPLY FRACTIONS 76.9(1.4) 75.7(1.6) 78.0(1.7) 78.4(1.6) 72.7(2.4) 63.5(3.5) 92.2(2.3) 1 2

ADD MONOMIALS 79.5(1.3) 77.0(1.7) 81.7(1.3) 81.2(1.4) 69.7(2.6) 71.7(3.0) 96.3(1.6) 5 I

APPLY DECIMAL PLACE VALUE 76.1(1.1) 78.3(1,7) 74.1(1.4) 80.0(1.2) 59.5(2.4) 64.2(3.5) 88.4(3.5) I I

RELATE METRIC TO ENGLISH UNITS 68.8(1.3) 78.0(1.3) 60.6(2.0) 73.9(1.5) 46.7(3.0) 59.1(3.1) 72.0(3.3) 2 1

USE CONCEPT OF PERCENT 74.9(1.1) 79.5(1.5) 70.7(1.6) 78.8(1.2) 57.0(2.5) 62.9(4.7) 89.9(2.2) 1 1

USE SIGNED NUMBER CONCEPT 62.4(1.4) 65.8(1.7) 59.2(1.7) 64.6(1.6) 51.5(3.0) 51.1(3.0) 83.5(2.9) 1 1

APPLY CONCEPT Of PERCENT 63.3(1.3) 67.4(1.7) 59.6(1.9) 68.9(1.5) 38.5(3.0) 47.2(2.6) 79.4(4.0) I 2

APPLY PROPERTY OF OBTUSE TRIANGLE 68.6(1.2) 71.0(1.5) 66.4(1.6) 72.3(1.3) 54.9(3.3) 53.5(4.1) 82.7(4.2) 3 1

APPLY PROPERTY OF OBTUSE TRIANGLE 53.0(1.4) 55.2(1.8) 51.1(1.6) 55.0(1.5) 40.3(2.6) 50.7(5.3) 65.6(4.7; 3 1

INTERPRET LOGIC STATEMENT 50.9(1.2) 54.4(1.6) 47.7(1.7) 54.8(1.2) 37.8(2.8) 38.5(2.9) 49.5(7.6) 5 1

EVALUATE A FUNCTION 52.2(1.7) 52,6(2.2) 51.8(1.8) 54.2(2.1) 38.6(2.3) 47.6(4.6) 75.6(4.4) 5 2

FIND AREA OF A SQUARE 45.1(1.5) 48.1(2.0) 42.5(1.9) 49.6(2.1) 21.6(2.1) 33.1(2.9) 71.1(4.2) 2 1

INTERPRET STATEMENT 25.4(0.9) 31.4(1.6) 20.0(1.0) 26.1(1.1) 22.7(2.1) 21.9(3.2) 31.0(5.5) 3 I

DESCRIBE GRAPH OF INEQUALITY 35.8(1.0) 37.6(1.5) 34.1(1.5) 3.,.2(1.1) 34.7(2.2) 37.0(3.4) 46.7(5.8) 5 1

COMPUTE WITH DATA IN TABLE 52.4(1.3) 53.1(1.8) 51.7(1.5) 57.5(1.4) 33.2(2.5) 36.1(4.5) 58.7(4.6) 4 2

ESTIMATE CIRCUMFERENCE 31.3(1.5) 35.7(1.9) 27.3(1.7) 14.4(1.8) 16.2(2.3) 21.6(3.1) 47.6(5.2) 2 I

ADD WHOLE NUMBERS 94.1(0.4) 93.0(0.6) 95.2(0.5) 94.1(0.5) 93.3(0.9) 94.2(1.1) 96.8(1.1) 1 I

COMPARE 0EIGHTS 89.8(0.5) 90.8(0.6) 88.8(0.8) 91.3(0.5) 83.1(1.3) 88.0(1.5) 90.5(2.3) 2 I

APPLY TRANSFORMATIONAL GEOMETRY 86.2(0.6) 84.9(0.8) 87.6(0.8) 88.2(0.6) 80.6(1.6) 80.2(2.0) 81.7(3.7) 3 I

IDENTIFY SOLUTION PROCEDURE 89.4(0.6) 88.5, v.8) 90.3(0.7) 92.0(0.7) 80.0(1.9) 83.2(2.0) 87.2(3.6) I 1

INTERPRET PIE CHART DATA 84.4(0.7) 85.1(0.9) 83.7(1.0) 89.0(0.7) 63.2(1.8) 77.1(3.6) 87.8(3.1) 4 1

SOLVE MULTI-STEP STORY PROBLEM 89.5(0.5) 89.3(0.9) 89.6(0.7) 92.6(0.5) 76.6(1.8) 84.4(2.5) 88.4(3.4) 1 1

APPLY PROPERTIES OF A CUBE 69.9(0.8) 71..(1.0) 68.4(1.2) 73.8(0.9) 51.3(2.2) 61.42.3) 80.5(3.2) 3 1

APPLY CONCEPT OF PERIMETER 71.4(0.9) 71.8(1.3) 71.0(1.2) 74.4(1.0) 60.8(1.7) 59.8(2.6) 78.9(3.6) 2 I

SOLVE MULTI-STEP STORY PROBLEM 82.8(0.7) 81.1(0.8) 84.4(1.0) 84.1(0.9) 77.5(1.6) 78.6(1.7) 85.1(3.3) 1 1

APPLY CONCEPT OF EQUALITY 79.7(0.7) 80.8(1.1) 78.7(1.0) 84.2(0.8) 60.4(1.7) 70.9(2.4) 84.8(3.9) 5 I

SOLVE STORY PROBLEM (DIVISION) 89.8(0.6) 89.6(0.7) 89.9(0.8) 91.4(0 " 84.1(1.6) 85.5(2.8) 88.1(3.6) 1 I

SOLVE STORY PROBLEM (FRACTIONS) 64.6(1.0) 66.6(1.2) 62.6(1.4) 68.5(1.2) 47.1(2.4) 51.7(3.1) 78.2(4.3) 1 1

READ A SCALE DIAGRAM 47.3(0.8) 51.9(1.2) 42.7(1.1) 49.1(1.0) 35.3(1.9) 44.2(2.6) 61.8(3.4) 1 I

SOLVE AN INEQUALITY 78.6(0.8) 78.6(1.1) 78.7(0.9) 83.2(1.0) 61.0(2.2) 65.1(2.4) 83.3(2.9) 5 1

IDENTIFY COORDINATES ON A GRID 67.0(0.9) 67.2(1.1) 66.8(1.4) 69.0(1.1) 52.8(2.0) 63.3(3.3) 85.7(3.6) 5 I

FIND A MEDIAN 22.1(1.4) 23.8(1.6) 20.4(1.5) 22.2(1.7) 19.3(1.7) 25.6(2.5) 23.8(3.6) 4 1

APPLY PROPERTIES OF A PARALLELOGRAM 62.8(1.0) 64.0(1.3) 61.7(1.3) 66.3(1.0) 45.2(2.2) 54.3(3.3) 77.2(3.6) 3 1

INTERPRET MEASUREMENT TOLERANCE 36.8(0.9) 39.5(1.4) 34.2(1.0) 39.4(1.0) 24.4(1.9) 31.6(3.1) 42.8(5.0) 2 1

FIND TOTAL SURFACE AREA 29.2(1.0) 32.5(1.6) 26.0(1.1) 31.8(1.3) 15.6(1.5) 22.5(1.6) 40.7(5.8) 2 I

FIT EQUATION TO DATA 57.3(0.9) 55.4(1.3; 59.1(1.2) 60.3(1.1) 39.4(1.9) 51.0(2.5) 73.6(3.6) 5 I

SOLVE QUADRATIC INEQUALITY 33.7(1.0) 34.0(1.4) 33.4(1.1) 33.8(1.2) 28.7(2.1) 36.2(2.2) 46.6(3.8) 5 1

FIND A POINT ON A SINE CURVE 19.9(1.0) 21.8(1.3) 18.0(1.2) 21.3(1.1) 11.7(1.3) 13.8(1.8) 28.9(5.4) 5 1

rONVERT DECIMAL TO FRACTION 59.1(1.3) 58.5(1.5) 59.7(1.8) 63.2(1.4) 45.3(3.3) 44.6(2.1) 67.2(5.9) 1 2

INTERPRET DATA IN TABLE 65.1(1.1) 64.7(1.5) 65.5(1.4) 71.6'1.2) 43.5(2.5) 43.7(3.8) 71.3(3.6) 4 2

t
INTERPRET DATA IN TABLE 80.0(0.9) 78.7(1.2) 81.3(1.3) 83.2(0.8) 68.7(3.1) 71.2(3.4) 81.6(3.3) 4 2

'A WRITE ALGEBRAIC EXPRESSIoN 8.6(0.9) 10.5(1.2) 6.7(1.0) 9.9(1.2) 2.3(0.8) 5.3(1.3) 17.6(3.5) 5 2

WRITE ALGEBRAIC EQUATION 10.7(0.7) 13.1(1.1) 8.4(0.9) 12.8(0.9) 2.0(0.7) 3.2(1.2) 19.5(4.4) 5 2



GRADE 12 - PERCENTAGE OF STUDENTS RESPONDING CORRECTLY TO THE 1990 MATHEMATICS ITEMS

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC

CONTENT ITEM

ASIAN AM. AREA TYPE

COMPLETE A BAR GRAPH 88.0(0.8) 85.8(1.2) 90.1(1.0) 90.8(0.9) 79.1(1.9) 79.5(3.6) 91.9(4.2) 4 2

READ A RULER 82.7(0.8) 86.4(1.2) 79.2(1.0) 89.5(0.9) 56.2(2.7) 69.0(2.4) 89.9(4.0) 2 2

COMPLETE A LETTER PATTERN 60.4(1.1) 57.1(1.8) 63.6(1.2) 67.1(1.4) 35.9(2.8) 42.8(2.6) 65.4(4.9) 5 2

USE A NUMBER LINE GRAPH 77.7(1.0) 83.6(1.3) 71.9(1.2) 84.6(1.0) 53.9(3.0) 56.0(3.7) 81.6(4.2) 1 2

LIST SAMPLE SPACE 22.1(1.0) 22.8(1.5) 21.4(1.4) 25.9(1.2) 8.9(1.9) 11.0(3.3) 25.6(3.8) 4 2

DRAW A LINE OF SYMMETRY 29.9(1.3) 31.2(1.9) 28.6(1.2) 33.0(1.6) 16.3(1.8) 24.8(3.6) 37.4(5.1) 3 2

USE SIMILAR TRIANGLES 70.4(1.3) 71.6(1.6) 69.2(1.6) 74.3(1.3) 55.3(3.5) 56.5(3.6) 84.7(3.7) 3 2

EXPLAIN SAMPLING BIAS 69.9(1.2) 69.9(1.4) 69.9(1.6) 76.7(1.1) 44.6(3.0) 55.8(4.2) 65.9(3.7) 4 2

GRAPH AN INEQUALITY 63.0(1.2) 63.8(1.6) 62.1(1.4) 68.1(1.5) 37.9(2.9) 52.3(4.0) 81.3(4.3) 5 2

FIND TERNS IN A SEQUENCE 34.3(1.1) 37.9(1.8) 30.9(1.2) 37.7(1.4) 19.0(2.3) 23.0(3.1) 47.9(4.7) 1 2

SUPPLY A COUNTEREXAMPLE 51.8(1.2) 52.1(2.1) 51.5(1.9) 56.0(1.3) 34.5(3.2) 38.2(3.2) 53.7(4.3) 5 2

SKETCH A TRIANGLE 15.2(1.2) 18.3(1.9) 12.2(1.3) 16.5(1.4) 6.8(2.1) 9.7(2.2) 28.9(6.6) 3 2

SOLVE STORY PROBLEM (MONEY) 91.8(0.8) 92.0(0.8) 91.6(1.0) 94.2(0.7) 83.0(2.5) 83.3(2.7) 95.8(2.6) 1 1

ESTIMATE DISTANCE ON MAP 88.1(0.8) 88.5(1.3) 87.7(1.0) 90.5(0.9) 80.1(2.1) 79.9(3.3) 87.1(6.0) 1 1

DIVIDE DECIMALS 62.0(1.7) 59.5(1.8) 64.3(2.0) 63.3(2.0) 54.0(2.3) 58.6(4.7) 75.7(3.8) 1 2

READ A PROTRACTOR 89.6(0.7) 90.8(0.9) 88.5(0.9) 91.4(0.7) 81.1(2.3) 85.7(2.2) 93.7(3.1) 2 1

RECOGNIZE PROPERTIES OF A RECTANGLE 65.7(1.1) 64.1(1.5) 67.1(1.3) 70.7(1.3) 46.2(3.0) 49.8(4.0) 68.2(4.9) 3 1

USE SCIENTIFIC NOTATION IN DIVISION 45.3(1.2) 44.8(1.7) 45.8(1.6) 48.3(1.5) 32.8(1.9) 31.8(3.3) 62.1(7.0) 5 1

CONVERT LIQUID MEASURE 46.3(1.4) 50.0(1.7) 43.0(1.7) 51.1(1.6) 24.0(3.3) 34.9(3.9) 61.7(4.5) 2 1

FIND SLOPE OF A LINE 38.9(1.1) 44.5(1.1) 33.8(1.8) 41.6(1.3) 23.1(2.0) 33.5(3.0) 58.1(6.0) 3 1

FIND RANGE OF SCORES 58.4(1.4) 59.1(1.7) 57.7(1.9) 60.4(1.5) 49.5(3.0) 55.0(4.1) 57.0(4.7) 4 1

ESTIMATE HEIGHT 52.4(1.3) 59.9(2.2) 45.5(1.6) 57.1(1.3) 31.0(2.8) 42.7(3.3) 58.9(5.6) 2 1

APPLY AREA OF A TRIANGLE 24.7(1.3) 29.2(1.8) 20.4(1.5) 28.0(1.4) 6.1(1.5) 15.4(2.8) 48.9(7.1) 2 2

FIND VOLUME OF A CYLINDER 65.3(1.6) 63.6(2.0) 66.9(1.8) 67.4(2.0) 55.6(2.6) 57.4(3.7) 79.7(5.4) 2 1

SOLVE A RATE PROBLEM 25.1(0.9) 28.5(1.4) 22.0(1.3) 25.1(1.1) 28.0(2.9) 21.1(2.9) 23.9(6.7) 2 1

EVALUATE AN EXPRESSION 74.1(1.5) 72.4(1.9) 75.6(1.4) 76.4(1.8) 62.5(3.0) 63.8(3.8) 90.2(2.9) 5 1

ESTIMATE EXPONENTIAL GROWTH 27.6(1.0) 29.3(1.3) 26.0(1.3) 28.3(1.1) 22.3(2.6) 28.7(3.2) 26.9(8.0) 1 1

USE TRIGONOMETRIC RATIOS 20.8(0.8) 22.4(1.4) 19.4(1.0) 21.8(1.0) 14.0(1.9) 18.1(2.5) 29.3(6.6) 5 1

EXPLAIN APPLICATION OF PERCENT 42.1(1.0) 42.7(1.1) 41.6(1.6) 42.3(1.1) 43.7(2.7) 32.4(3.0) 53.3(5.5) 1 1

EXPLAIN APPLICATION OF PERCENT 21.8(1.0) 25.1(1.4) 18.9(1.4) 24.5(1.2) 8.6(1.9) 11.1(2.1) 35.3(6.0) 1 2

FIND EXPECTED VALUE 49.7(1.4) 55.2(1.7) 44.8(1.8) 54.6(1.5) 25.9(3.1) 34.3(3.9) 63.1(6.9) 4 1

INTERPRET A LINE GRAPH 74.6(1.3) 77.5(1.7) 71.9(1.5) 78.9(1.3) 55.3(4.3) 61.2(4.5) 74.0(6.0) 4 1

WRITE A COMPOSITE FUNCTION 54.6(1.7) 55.0(1.8) 54.2(2.2) 55.9(1.8) 43.3(4.5) 47.9(4.1) 76.3(8.6) 5 1

CONVERT UNITS OF TIME 73.8(0.8) 75.0(1.2) 72.6(1.3) 76.4(0.9) 61.0(2.5) 67.6.3.0) 82.6(3.8) 2 1

SOLVE A PROPORTION 63.2(1.3) 64.4(1.7) 62.2(1.8) 64.9(1.5) 53.1(2.8) 56.6(4.4) 85.2(4.3) 1 1

APPLY PROPERTIES OF GEOMETRIC SOLIDS 76.2(1.0) 77.1(1.0) 75.3(1.6) 77.4(1.1) 72.2(2.6) 70.8(3.2) 81.2(4.3) 3 1

READ A MEASURE ON A SCALE 96.0(0.5) 96.5(0.6) 95.5(0.6) 97.3(0.5) 90.8(1.2) 92.5(2.1) 98.6(1.5) 2 1

APPLY CONCEPT OF AVERAGE 68.5(0.9) 74.2(1.3) 63.2(1.5) 73.6(1.1) 50.4(2.5) 49.6(3.4) 79.7(3.4) 4 1

RELATE EQUATION TO FIGURE 59.5(1.2) 57.2(1.5) 61.6(1.5) 60.0(1.5) 51.8(2.8) 60.1(3.1) 77.2(4.2) 1 1

SOLVE AN INEQUALITY 65.1(1.1) 65.8(1.6) 64.4(1.2) 69.5(1.2) 46.5(2.5) 51.6(4.7) 76.6(5.7) 5 1

FIND PRCGABILITY (VISUAL STIMULUS) 70.9(1.3) 70.3(1.7) 71.5(1.6) 74.5(1.7) 54.5(3.0) 66.5(3.0) 73.9(4.8) 4 1

APPLY CCNCEPT OF VOLUME 53.3(1.3) 62.2(1.9) 45.2(1.4) 57.3(1.4) 56.2(2.6) 39.0(3.0) 69.9(3.5) 2 1

APPLY TRANSFORMATIONAL GEOMETRY 74.8(1.1) 72.6(1.6) 76.9(1.3) 77.8(1.3) 61.4(2.4) 69.0(2.7) 77.0(5.7) 3 1

USE CONCEPT OF MIDPOINT 47.2(1.5) 50.8(2.0) 43.9(1.8) 53.0(1.9) 21.2(2.0) 32.0(3.7) 65.5(5.2) 3 1

USE LEAST COMMON MULTIPLE 28.5(0 9) 27.1(1.2) 29.7(1.3) 31.0(1.1) 17.8(2.2) 22.5(2.5) 35.0(4.5) 1 1

m
>

APPLY PYTHAGOREAN THEOREM
IDENTIFY PERPENDICULAR SEGMENTS

43.2(1.3)
49.1(1.4)

49.7(1.9)

50.3(1.7)
37.2(1.3)
48.0(1.9)

47.6(1.6)
51.7(1.3)

22.2(2.3)
37.0(2.9)

29.2(2.4)
34.8(4.6)

65.6(4.9)
71.2(5.3)

3

3

1

1

0
rri

WRITE ALGEBRAIC EXPRESSION 27.5(1.3) 30.1(1.8) 25.2(1.4) 30.1(1.5) 13.3(1.6) 17.4(3.9) 51.2(7.9) 5 1

tA
r..)

....

RECOGNIZE GEOMETRIC PATTERN
EXPLAIN GEOMETRIC Pg.Tgli,

49.3(1.3)
27.3(1.2)

52.9(1.8)
28.9(1.7)

46.1(1.6)
25.7(1.4)

52.6(1.5)
29.8(1.4)

34.3(2.4)
16.1(1.8)

36.1(3.4)

15.6(3.2)

65.0(4.7)
42.0(4.9)

5

5

1

2

0 s t)
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SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC

CONTENT

ASIAN AM. AREA

ITEM

TYPE

INTERPRET FUNCTION GRAPH 48.3(1.3) 52.6(1.6) 44.4(1.6) 51.5(1.4) 34.1(2.3) 35.3(3.1) 63.0(6.6) 5 1

APPLY comPoSITION OF FUNCTIONS 25.8(1.1) 26.9(1.6) 24.8(1.6) 27.2(1.2) 18.9(2.4) 17.6(2.5) 41.4(4.9) 5 1

SOLVE AREA PROBLEM 39.0(1.5) 46.1(1.9) 32.5(1.8) 43.3(1.7) 13.9(2.4) 30.7(3.5) 49.0(5.3) 3 2

SoLvE A QUADRATIC EQUATION 9.0(1.0) 11.0(1.4) 7.3(1.1) 9.4(1.1) 3.9(1.3) 2.5(1.2) 33.0(5.7) 5 2

USE ORDER OF OPERATIONS 96.1(0.4) 95.4(0.6) 96.8(0.5) 96.5(0.5) 95.1(1.3) 93.6(1.7) 99.6(0.5) 5 1

ApPLY MULTIPLICATION 91.0(0.6) 92.1(0.9) 89.9(1.0) 93.2(0.7) 79.9(2.4) 87.0(2.4) 98.8(1.0) 2 1

FIND CHECKBOOK BALANCE 84.0(0.8; 81.8(1.2) 86.1(1.1) 86.1(0.9) 74.7(2.6) 80.8(2.8) 85.8(2.7) 1 1

SoLvE TwO-STEP STORY PRO8LEM 57.6(1.1) 58.8(1.4) 56.5(1.8) 61.7(1.3) 44.7(2.7) 45.8(3.5) 54.7(9.3) 1 1

INTERPRET CIRCLE GRAPH 75.4(1.0) 77.7(1.5) 73.1(1.5) 78.8(1.3) 60.5(2.5) 68.0(3.0) 81.2(5.7) 4 1

IDENTIFY TRIANGLE TYPE 56.0(1.5) 55.6(1.8) 56.4(1.9) 58.3(1.7) 46.8(3.0) 48.0(3.8) 69.1(4.9) 3 1

FIND ANGLE IN TRIANGLE 70.2(1.3) 73.0(1.6) 67.6(1.8) 75.2(1.4) 52.0(3.6) 50.9(3.4) 89.6(7.7) 3 1

INTERPRET A GIVEN RULE 50.2(1.2) 53.6(1.6) 46.8(1.4) 54.3(1.4) 35.6(2.3) 34.3(3.4) 60.5(4.6) 1 1

FIND AN AVERAGE 28.7(1.1) 30.4(1.6) 27.1(1.4) 34.0(1.5) 9.8(1.4) 15.0(2.1) 25.3(9.9) 4 2

FIND A PROBABILITY 30.6(1.3) 29.9(1.6) 31.2(1.6) 34.1(1.7) 17.3(1.9) 20.6(2.7) 34.0(7.6) 4 2

EXTRAPOLATE NuMBER PATTERN 35.7(1.4) 37.4(1.9) 34.2(1.6) 38.0(1.7) 25.8(2.7) 26.3(3.5) 46.8(4.6) 5 1

INTERPRET REPRESENTATION OF FRACTION 89.2(0.8) 90.1(0.8) 88.3(1.3) 91.1(0.9) 80.8(2.7) 85.8(2.3) 90.4(3.8) 1 1

FIND SIDE OF SQUARE 47.7(1.3) 52.4(1.9) 43.3(1.5) 51.2(1.4) 28.2(3.5) 40.8(3.1) 66.1(5.4) 2 1

RELATE INDEPENDENT/DEPENDENT VARIABLES 44.3(1.1) 46.7(1.8) 42.0(1.4) 48.0(1.2) 27.2(2.9) 34.2(4.1) 56.1(8.4) 5 1

APPLY pERcENT INCREASE 19.7(1.1) 23.9(1.7) 15.8(1.1) 21.5(1.1) 8.6(1.6) 16.9(4.0) 37.5(6.9) 1 1

APPLY CONCEPT OF PROBABILITY 61.1(1.4) 63.3(1.8) 59.1(1.8) 65.6(1.5) 40.3(3.4) 47.9(4.6) 66.9(5.7) 4 1

APPLY PYTHAGOREAN THEOREM 46.9(1.2) 50.4(1.7) 43.7(1.6) 51.3(1.5) 25.9(3.2) 33.8(3.7) 64.6(7.0) 3 1

GRAPH AssOLuTE VALUE 25.9(1.3) 26.4(1.9) 25.4(1.4) 27.0(1.4) 22.1(3.7) 20.7(3.4) 32.4(6.0) 5 1

FIND vOLUmE OF A CuBE 3.5(0.6) 4.8(0.8) 2.2(0.5) 3.9(0.7) 0.3(0.3) 1.3(1.0) 11.5(4.0) 2 2

SOLVE SYSTEM OF MATIONS 24.9(1.4) 25.4(2.0) 24.5(1.7) 27.9(1.7) 9.7(2.0) 11.6(2.4) 51.9(6.5) 5 2

FIND COORDINATE oF poINT ON UNIT ciRCL 25.0(1.6) 24.1(2.4) 25.9(2.0) 25.4(1.8) 24.2(4.2) 19.7(3.6) 36.3(9.2) 5 1

MuLTIPLY FRACTIONS 75.5(0.9) 76.0(1.4) 75.0(1.3) 77.9(1.1) 66.5(2.6) 61.9(2.8) 82.1(4.1) 1 1

FIND DIVIDEND 86.7(0.8) 86.4(1.0) 87.1(1.2) 88.7(0.9) 81.8(1.9) 75.7(2.5) 87.1(5.2) 1 1

APPLY SCIENTIFIC NOTATION 29.7(1.1) 33.3(1.6) 26.1(1.3) 32.7(1.3) 16.6(2.0) 16.2(3.4) 45.4(5.1) 1 1

COMPARE pRooucTS (MoNEY) 76.2(0.9) 75.9(1.1) 76.5(1.5) 79.4(1.0) 64.7(2.6) 61.3(4.3) 84.4(5.6) 1 1

FIND RADIUS (CENTIMETERS) 79.5(1.1) 81.1(1.5) 78.0(1.4) 82.4(1.3) 68.6(2.3) 66.9(3.3) 87.8(3.7) 3 1

INTERPRET picToGRAPH 67.2(1.1) 71.7(1.8) 62.7(1.4) 72.0(1.3) 40.7(2.9) 58.2(3.2) 79.1(3.8) 4 1

COUNT coMBINATIONS 10.3(0.9) 12.6(1.2) 8.0(1.0) 11.7(1.0) 3.9(1.0) 3.9(1.5) 16.5(6.5) 4 1

CoMPARE AREAS 26.8(1.0) 28.1(1.6) 25.6(1.2) 27.6(1.1) 21.2(2.3) 21.3(2.6) 45.1(5.6) 2 1

APPLY PYTHAGOREAN THEoREM 20.8(0.9) 23.3(1.6) 18.3(1.2) 23.6(1.2) 5.5(1.2) 12.6(2.4) 33.6(4.3) 3 2

FIND PERCENT 49.0(1.2) 53.3(1.7) 44.8(1.3) 52.3(1.4) 31.8(2.8) 36.9(3.2) 61.8(5.3) 1 1

VISUALIZE INTERSECTION IN sPAcE 27.6(1.0) 28.1(1.2) 27.1(1.6) 27.9(1.2) 26.6(2.8) 29.8(3.8) 21.7(8.4) 3 1

SUBSTITUTE AND SOLVE FORMULA 43.9(1.2) 42.6(1.7) 45.2(1.3) 46.1(1.3) 31.8(2.7) 35.2(2.5) 62.0(6.9) 5 1

SOLVE muLTI-STEP sToRy PROBLEM 37.7(1.1) 40.8(1.4) 34.7(1.8) 40.3(1.2) 25.5(2.0) 29.2(3.6) 41.1(4.9) 1 1

suM LENGTHS OF ARCS 29.0(1.1) 32.1(1.9) 25.9(1.4) 29.7(1.2) 25.1(2.9) 27.7(3.4) 33.1(6.9) 2 1

APPLY INTEREST (MONEY) 14.9(1.2) 18.6(1.5) 11.3(1.2) 16.0(1.4) 8.6(1.7) 12.2(2.7) 20.7(7.1) 1 1

APPROXIMATE SQuARE RooT 47.1(1.3) 46.6(2.0) 47.6(1.7) 49.3(1.5) 38.6(2.6) 39.0(4.1) 49.4(7.3) 5 1

CALCULATE PROBABILITY 2.3(0.5) 2.3(0.5) 2.2(0.6) 2.5(0.5) 1.0(0.6) 0.4(0.4) 5.7(3.1) 4 2

FIND SINE OF ANGLE 14.9(0.9) 16.9(1.5) 13.0(1.1) 16.7(1.1) 5.2(1.3) 6.2(2.6) 25.0(4.8) 5 2

INTERPRET FUNCTION GRAPH 40.6(1.4) 43.4(2.1) 37.7(2.0) 42.5(1.6) 28.9(3.3) 39.2(4.8) 39.2(5.1) 5 1

FIND TERM OF A SEQUENCE
ESTIMATE LENGTH IN INCHEs
EsTImATE LENGTH IN CENTIMETERS

25.7(1.3)
73.1(1.0)
40.6(1.3)

25.2(1.6)
78.0(1.6)
44.0(2.0)

26.3(1.7)
68.4(1.4)
37.4(1.6)

26.0(1.5)
77.6(1.1)

39.5(1.4)

21.4(3.7)
51.6(3.4)
49.0(3.2)

23.9(3.6)
67.0(3.3)
33.9(3.0)

44.8(7.5)
78.4(4.0)

42.6(6.8)

5

6

6

1

1

1

r
t)

ESTIMATE TREND oN LINE GRAPH 92.7(0.6) 93.9(0.9) 91.5(0.8) 94.2(0.7) 84.2(2.5) 91.9(2.2) 98.5(0.9) 6 1

ESTIMATE RELATIVE HEIGHT 79.9(1.1) 83.2(1.6) 76.7(1.5) 84.1(1.2) 61.7(3.1) 72.5(4.9) 84.2(4.9) 6 1

ESTIMATE A SUm OF MONEY 71.7(1.1) 73.6(1.6) 69.9(1.3) 74.7(1.3) 62.3(3.1) 61.9(3.3) 71.6(4.3) 6 1
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SHORT TEXT TOTAL KALE FEMALE WHITE BLACK HISPANIC

CONTENT

ASIAN AM. AREA

ITEM

TYPE

ESTIMATE A PROJUCT 73.3(1.1) 75.2(1.6) 71.5(1.6) 74.0(1.3) 73.0(2.9) 65.2(4.0) 74.2(7.5) 6 1

ESTIMATE USING FRACTIONS 81.9(0.9) 84.8(1.2) 79.1(1.3) 85.9(0.9) 67.0(3.1) 71.2(2.6) 82.9(5.3) 6 1

ESTIMATE AN AREA ON A GRID 89.6(0.6) 88.3(1.0) 90.9(0.8) 92.7(0.5) 79.4(2.8) 81.3(2.1) 86.4(5.7) 6 1

ESTIMATE A SUM OF MIXED NUMBERS 60.6(1.4) 64.7(1.8) 56.6(1.8) 64.3(1.6) 49.8(3.6) 44.9(5.0) 60.2(6.7) 6 1

ESTIMATE PROPORTION 73.4(1.0) 75.8(1.7) 71.1(1.9) 77.9(1.1) 58.1(3.3) 59.6(4.8) 76.9(5.6) 6 1

ESTIMATE POSITION ON LINE 50.0(1.6) 54.0(1.9) 46.1(1.9) 54.3(1.9) 30.4(2.5) 45.9(3.7) 51.9(6.2) 6 1

ESTIMATE PRODUCT 72.3(1.2) 73.8(1.7) 70.9(1.5) 74.7(1.4) 68.2(2.8) 61.9(3.2) 62.8(9.4) 6 1

ESTIMATE ANGLE MEASURE 82.4(0.9) 84.9(1.5) 80.1(1.3) 86.4(1.0) 65.4(3.4) 76.1(2.4) 84.7(3.8) 6 1

ESTIMATE QUOTIENT 60.5(1.5) 62.1(2.3) 58.9(2.0) 65.2(1.6) 46.3(3.1) 41.4(2.9) 64.0(6.7) 6 1

ESTIMATE SCALE DISTANCE 62.4(1.1) 62.1(1.6) 62.7(1.8) 62.9(1.3) 58.1(3.2) 56.1(3.3) 79.9(5.1) 6 1

ESTIMATE TOTAL WEIGHT 71.4(1.2) 70.0(1.6) 72.7(1.6) 75.1(1.5) 59.1(3.3) 59.2(2.6) 72.5(5.1) 6 1

ESTIMATE DECIMAL QUOTIENT 37.8(1.2) 37.2(1.5) 18.4(1.4) 40.8(1.3) 23.3(2.6) 28.4(2.9) 55.5(6.9) 6 1

ESTIMATE YEARLY SALARY 55.6(1.4) 62.5(1.6) 49.3(1.7) 60.3(1.6) 45.9(3.4) 36.9(3.9) 43.4(6.4) 6 1

ESTIMATE VOLUME 67.3(1.3) 66.3(1.7) 68.4(2.1) 74.7(1.6) 42.2(3.0) 48.9(3.0) 57.6(7.2) 6 1

ESTIMATE TOTAL NUMBER 58.1(1.2) 61.7(1.6) 54.7(1.7) 60.0(1.6) 50.0(3.5) 52.8(3.8) 67.2(2.9) 6 1

ESTIMATE VOLUME 38.5(1.5) 41.9(1.8) 35.3(1.8) 40.0(1.8) 33.9(2.5) 29.0(3.5) 43.7(4.8) 6 1

ESTIMATE FUTURE PRODUCTION 41.1(1.5) 46.1(1.9) 16.3(1.9) 46.4(1.7) 17.7(2.5) 32.1(3.9) 49.2(7.2) 6 1

ESTIMATE SUM OF INTEGERS 86.7(0.9) 86.8(1.2) 86.6(1.2) 88.2(1.0) 81.5(2.7) 80.8(3.3) 87.9(3.4) 6 1

ESTIMATE SUM OF INTEGERS 85.9(1.0) 86.4(1.4) 85.4(1.1) 88.0(1.2) 76.0(3.2) 84.2(2.0) 86.9(3.5) 6 1

ESTIMATf SUM OF INTEGERS 82.0(1.0) 84.9(1.2) 79.3(1.5) 85.4(0.9) 69.8(2.9) 71.8(2.4) 85.6(5.7) 6

ESTIMATE SUM OF DECIMALS 78.6(1.0) 81.9(1.4) 75.3(1.6) 82.3(1.1) 62.4(3.5) 67.9(4.0) 88.8(3.3) 6 1

ESTIMA1' SUM OF MONEY 91.3(0.6) 91.2(1.0) 91.5(0.9) 93.4(0.6) 81.1(2.7) 89.9(2.4) 93.2(3.1) 6 1

ESTIMA1c PRODUCT OF DECIMALS 75.7(1.3) 75.0(1.7) 76.3(1.9) 79.5(1.3) 60.7(3.4) 64.7(5.8) 85.3(4.2) 6 1

ESTIMATE QUOTIENT 74.2(1.3) 73.0(1.6) 75.4(1.6) 77.5(1.5) 62.5(3.0) 58.7(2.8) 85.7(4.0) 6 1

ESTIMATE AVERAGE or DECIMALS 87.7(0.7) 89.3(0.9) 86.1(1.2) 90.6(0.7) 74.6(2.5) 84.1(3.0) 87.3(4.6) 6 1

ESTIMATE VALUE CN NUMBER LINE 91.4(0.7) 94.4(0.7) 88.5(1.3) 93.7(0.7) 81.5(7.0) 87.1(3.1) 93.8(3.1) 6 1

ESTIMATE TIME IN HOURS 74.0(1.0) 73.7(1.9) 74.3(1.6) 78.4(1.0) 56.5(2.8) 62.2(4.4) 81.0(7.6) 6 1

ESTIMATE QUOTIENT OF MONEY 73.8(1.1) 75.2(1.9) 72.5(1.4) 77.6(1.3) 62.8(2.7) 57.8(4.0) 76.1(8.3) 6 1

ESTIMATE SIZE OF ANGLE 78.0(1.1) 79.1(1.7) 76.9(1.7) 82.0(1.2) 65.6(2.8) 65.5(2.5) 78.4(5.6) 6 1

ESTIMATE PERIMETER 79.5(1.1) 80.4(1.4) 78.6(1.9) 83.5(1.0) 64.9(3.1) 65.6(5.0) 88.1(3.6) 6 1

ESTIMATE LIQUID VOLUME 88.8(0.9) 91.5(0.9) 86.3(1.3) 92.5(0.8) 74.5(2.9) 81.0(2.7) 89.8(5.4) 6 1

ESTIMATE TIME 57.8(1.0) 56.9(1.6) 58.5(1.4) 62.2(1.2) 39.2(3.4) 47.2(3.6) 62.5(6.1) 6 1

ESTIMATE SUM OF MONEY 71.2(0.8) 73.3(1.5) 69.3(1.4) 73.6(0.9) 59.0(3.1) 68.8(3.2) 76.3(6.2) 6 1

ESTIMATE SQUARE ROOT 40.8(1.4) 46.t(2.0) 35.2(1.5) 44.7(1.6) 22.0(2.6) 30.5(4.6) 58.1(7.0) 6 1

ESTIMATE DIFFERENCE 73.1(1.0) 74.1(1.5) 72.2(1.5) 77.5(1.0) 61.9(3.6) 55.1(3.7) 70.2(5.3) 6 1

ESTIMATE DIAGONAL LENGTH 68.1(1.2) 71.6(1.8) 64.8(1.7) 72.4(1.4) 50.8(2.8) 61.4(4.4) 67.2(7.5) 6 1

ESTIMATE, USING RATIO 77.4(1.0) 79.6(1.4) 75.2(1.5) 82.1(1.1) 58.8(3.4) 65.9(5.4) 81.3(4.0) 6 1

ESTIMATE PRODUCT OF MCNEY 70.2(1.2) 69.8(1.7) 70.6(1.7) 72.5(1.3) 60.0(3.3) 66.7(4.6) 70.6(4.2) 6 1

ESTIMATE SALES TAX 55.2(1.4) 59.6(1.6) 51.0(2.5) 59.5(1.7) 38.7(3.1) 41.5(3.9) 68.2(5.8) 6 1

ESTIMATE TREND ON LINE GRAPH 80.1(1.0) 80.7(1.4) 79.5(1.3) 83.9(1.1) 63.1(3.1) 74.7(4.0) 84.2(3.9) 6 1

ESTIMATE SUM ON BAR GRAPH 67.3(1.4) 69.3(1.6) 65.3(2.0) 71.2(1.4) 50.0(3.4) 61.3(5.2) 69.9(4.5) 6 1

APPLY DECIMAL ADDITICW 77.4(1.1) 77.4(1.5) 77.3(1.5) 79.2(1.2) 71.9(3.1) 72.7(2.7) 71.9(7.1) 7 2

READ AND INTERPRET DATA 18.5(1.6) 39.2(1.6) 37.8(2.5) 42.6(2.0) 25.5(2.6) 26.1(3.2) 38.2(8.4) 7 2

READ AND INTERPRET DATA 42.2(1.4) 40.5(1.6) 43.9(1.8) 47.9(1.7) 21.9(2.3) 29.0(2.5) 39.9(6.4) 7 2

SKETCH AND DESCRIBE SOLID 31.7(1.2) 38.0(1.9) 25.6(1.3) 36.7(1.3) 12.3(2.3) 18.0(2.8) 40.2(5.7) 7 2

*10

>
EXPLAIN CONCEPT OF AREA
APPLY RATIO AND PROPORTION

9.6(1.0)

59,4(1.3)

10.4(1.1)

62.9(1.5)
8.8(1.2)

56.0(1.9)

11.2(1.2)
66.0(1.6)

1.8(0.8)
35.4(2.3)

4.6(1.4)
45.3(4.9)

18.9(4.4)

53.4(7.3)

7

7

2

2

FACTOR A BINOMIAL 36.1(1.6) 36.9(2.1) 35.3(2.1) 39.2(2.0) 22.6(3.1) 22.2(3.2) 55.0(9.0) 7 2

'63+

USE RATE TABLE TO FIND COST
USE SLOPE TO GRAPH A LIt e

31.0(1.2)
16.1(1.1)

31.0(1.7)
19.8(1.5)

31.0(1.8)
12.6(1.6)

36.2(1.5)
19.2(1.3)

13.8(1.9)
2.7(1.2)

17.5(3.6)
6.2(1.7)

25.1(4.9)
30.9(5.2)

7

7

2

2
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CONTENT ITEM

SHORT TEXT TOTAL MALE FEMALE WHITE BLACK HISPANIC ASIAN AM. AREA TYPE

EXPLAIN FUNCTION CONCEPT 18.9(1.3) 21.6(1.9) 16.3(1.3) 21.2(1.3) 7.6(2.2) 10.0(2.0) 35.3(9.2) 7 2

SOLVE A QUADRATIC EQUATION 10.8(1.0) 12.0(1.4) 9.6(1.3) 11.9(1.1) 3.5(1.1) 4.3(1.4) 28.7(5.6) 7 2

GRAPH A QUADRATIC EQUATION 14.0(1.2) 14.7(1.6) 13.3(1.4) 15.9(1.4) 3.3(1.0) 7.4(2.0) 31.9(5.0) 7 2

APPLY PYTHAGOREAN THEOREM 2.9(0.6) 4.5(0.9) 1.4(0.4) 3.5(0.7) 0.0(0.0) 0.5(0.4) 9.0(4.9) 7 2

CONTENT AREAS irgm TYPES

1 = Numbers and Operations 1 = Multiple Choice
2 = Measurement 2 = Constructed Response
3 2 Geometry
4 = Data Analysis, Statistics, and Probability
5 = Algebra and Functions
6 = Estimation
7 = Problem Solving

r'
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